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SUMMARY 


The  results  of  709  single-wheel,  pneumatic -tire  performance  tests  in 
a  desert  sand  placed  carefully  in  large  soil  bins  are  analyzed.  These  tests 
were  performed  with  a  wide  variety  of  tire  sizes,  loads,  tire  deflections, 
and  soil  strength  conditions.  The  sand  was  air-dry  for  all  tests.  Actual 
moisture  extent  (based  on  dry  weight)  did  not  exceed  l/2  percent.  No 
attempt  has  been  made  to  correlate  these  results  with  actual  field  perfor¬ 
mance  of  full-scale  vehicles;  however,  it  is  proposed  that  this  correlation 
work  be  conducted  later  in  the  study. 

Basic  plots  of  the  data  (one  dependent  variable  versus  one  indepen¬ 
dent  variable,  all  other  independent  variables  constant)  show  the  relative 
effect  of  each  test  variable.  Scatter  of  individual  data  points  has  been 
great  enough  to  cause  concern,  however.  Cross  plots  from  the  basic  data 
plots  have  been  constructe'  to  show  the  effect  of  tire  width  on  performance 
for  a  given  tire  diameter  and  the  effect  of  diameter  for  a  given  width. 
Graphs  are  presented  that  show  the  relative  effectiveness  of  the  different 
tires  tested  for  the  same  load  and  deflection  conditions.  The  tests  per- 
f earned  indicated  that  tire  performance  improves  with  increasing  cone  index, 
increasing  tire  deflection,  increasing  tire  diameter,  increasing  tire  width, 
and  decreasing  load. 

When  most  of  the  important  independent  variables  are  combined  into  a 
single  appropriate  numeric  and  the  dependent  performance  variables  are 
plotted  against  this  numeric,  a  reasonable  grouping  of  the  data  for  all 
tires  and  test  conditions  can  be  achieved.  The  numeric -performance  rela¬ 
tions  that  have  been  developed  to  date,  though  not  perfect,  are  probably 
good  enough  to  be  of  use  to  the  military  vehicle  designer.  It  is  believed 
that  modified  numerics  can  bo  devised  that  will  provide  an  even  greater 
degree  of  usefulness. 
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PERFORMANCE  OF  SOILS  UNDER  TIRE  LOADS 


ANALYSIS  OF  TESTS  IN  YUMA  SAND 
THROUGH  AUGUST  1962 

PART  I:  INTRODUCTION 


Backgroxmd 

1.  In  May  1959  the  Chief  of  Research  and  Development,  Depeurtanent  of 
the  Army,  directed  the  Office,  Chief  of  Engineers,  to  have  the  U.  S.  Army 
Engineer  Waterways  Experiment  Statior.  (WES)  proceed  with  the  investigation 
outlined  in  the  document  entitled  "Plan  of  Tests,  Performance  of  Soils 
Under  Tire  Loads."  The  study  was  initiated  inmediately  through  use  of  a 
system  composed  principally  of  a  single-wheel  dynamometer  carriage  and  a 
series  of  movable  soil  bins.  Test  techniques  were  developed  to  vary  the 
wheel  slip  during  a  run  so  as  to  allow  the  towed,  self-propelled,  and 
maximum-pxill  conditicms  to  be  defined  within  the  usable  length  of  the  soil 
bins.  Two  soils,  a  desert  sand  and  an  alluvial  clay,  were  selected  as 
princix)al  test  soils,  and  proced\ires  were  developed  to  fill  the  test  bins 
with  these  soils  in  a  reasonably  consistent  and  uniform  state.  A  series  of 
tires  having  different  widths,  diameters,  cross  sections,  and  structural 
characteristics  was  procured  for  testing.  The  details  of  the  test  plan  and 
of  the  techniques  and  eqxilpment  enplc^ed  are  given  in  Report  1  of  this 
series.^* 


Purpose  and  Scope  of  Program 

2.  The  tests  reported  herein  are  part  of  a  ctssprehensive  study  of 
the  interrelation  of  desert  sands  and  loaded  pneumatic  tires.  The  broad 
purpose  of  this  study  is  to  provide  results  that  will  point  the  way  to  the 
selection  of  the  proper  tire  size  and  inflation  pressure  for  a  specified 
load,  soil  condition,  and  degree  of  mobility.  This  report  is  lisdted  to 

*  Raised  numbers  refer  to  similarly  numbered  Iteais  in  the  Literature  Cited 
following  the  main  text  of  this  report. 
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the  results  of  tests  in  air-dried  Yuma  sand  for  a  single  pass  of  a  single 
wheel.  A  total  of  754  tests,  utilizing  ±3  commercially  available  tires, 
was  performed  in  Ynma  sand;  loads  ranged  from  85  to  I52O  lb,  tire  deflec¬ 
tions  from  2  to  35  percent,  and  soil  strength  from  lU  to  73  c<'’ne  in¬ 
dex  in  the  0-  to  6-in.  layer.  Of  these  tests,  709  were  used  in  the 
analysis,  and  the  remainder  were  considered  unsuitable  because  of  recording 
or  equipment  deficiencies.  Multiple  passes  of  the  wheel  have  been  per¬ 
formed,  and  results  of  these  will  be  included  in  a  later  report.  It  is 
recognized  that  the  first-pass  data  will  be  of  limited  usefulness,  but  they 
should  shed  considerable  light  on  the  relative  importance  of  the  many  fac¬ 
tors  that  can  influence  the  soil-tire  relations.  Foremost  among  these  fac¬ 
tors  are:  characteristics  of  the  test  soil,  load  on  the  wheel,  and  geom¬ 
etry  of  the  tire  including  diameter,  width,  and  deflection. 

Definitions 


3 .  Certain  terms 
study,  while  others  are 
facilitate  the  analysis 
suits,  these  terms  were 


used  in  this  series  of  reports  are  unique  to  this 
ocnsidered  unique  to  this  field  of  research.  To 
of  the  data  and  the  communication  of  the  test  re- 
rigidly  defined  in  Report  1  of  this  series.^ 


Tires 


U,  A  variety  of  tire  sizes  was  used  in  this  study.  The  sizes  were 
chosen  to  cover  a  range  of  diameters,  widths,  ply  ratings,  and  types  of 
construction  as  illustrated  in  fig.  1.  Scae  of  these  tires  were  supplied 
without  tread,  and  tiie  rest  were  buffed  smooth  after  delivery  (except  one 
of  the  radial-ply  tires).  All  were  (grated  tubeless  wiU.  the  exception  of 
the  1.75-26  bicycle  tire  and  the  6.00-16  solid  rubber  tire.  A  complete 
list  of  the  tires  that  have  been  used  in  the  program  follows,  and  dimen- 
siens  that  are  pertinent  to  the  analysis  are  presented  in  table  1.  The 
percent  deflection  values  used  throughout  this  report  are  based  upon 

the  loaded  carcass  section  height  as  measured  vertically  under  the  axle  on 
a  level,  nyielding  surface,  unless  otherwise  specified. 
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Ply  rating  d.  Carcass  construction 

Pig.  1.  Selected  tires  illiistrating  individual  variables 


Tires  Used  in  Program 
1.75-26,  bicycle  tire,  buffed  snooth 

U.OO-I8,  e?-PR,*  buffed  smooth  (originally  motorcycle-tire  tread) 
i+.5<^-l8,  4-FR,  buffed  smooth  (originally  motorcycle -tire  tread] 

6.OO-I6,  2-PR,  buffed  smooth  (originally  automobile-tire  highway  tvead) 
6. 00-16,  radial  ply,  buffed  smooth  (originally  directional  beur  tread) 
6.00-16,  radiad  ply,  with  directional  bar  tread 

6. 00-16,  solid  rubber  tire,  buffed  smooth  (originaily  nondirectional  bar 
tread) 

9.00-14,  S-FR,  supplied  without  tread 

9.00-14,  4-PR,  buffed  smooth  (originally  automobile -tire  hi^way  tread) 
9.00-14,  8-PR,  supplied  without  tread 

5. 00- 12,  2-PR,  buffed  smooth  (originally  directional  bar  tread) 

4.50- 7,  2-ER,  buffed  smooth 

4.50- I8,  4-PR,  buff''!  smooth,  mounted  in  dual  configuration 
16x15-6R,  2  TR  Terra-Tire,  supplied  without  tread 


*  PR  indicate.,  the  ply  rating  specified  by  the  manufacturer. 


Soil  Characteristics 


5.  The  desert  sand  used  in  these  tests  was  obtained  from  the  top  12 
In.  of  the  sand  dunes  near  Gray’s  Wells,  California  (17  miles  west  of  Yuma, 
Arizona),  by  personnel  of  the  Engineer  Detachment  at  Yuma  Test  Branch  and 
was  sent  to  the  WES  in  three  separate  shipments.  Fig.  2,  a  plot  of  the 
gradation  curves  for  the  three  shipments,  shows  that  shipments  2  and  3 
were  practically  identical  whereas  shipment  1  was  slightly  coarser.  Based 
upon  these  mechanical  analyses  and  others  made  during  field  tests  in  the 
Yuma  area,  the  ^und  was  classed  as  SP-SM  according  to  the  Unified  Soil 
Classification  System.  The  vadue  of  angle  of  internal  friction,  as  deter¬ 
mined  by  direct  shear  tests  on  the  air-dried  material.,  ranged  from  35.1  to 
38.2  deg,  and  increased  in  proportion  to  density  throughout  the  density 
range.  No  effort  was  made  to  keep  the  shipments  separated,  and  they  were  i 

all  mixed  together  during  the  course  of  testing.  Fig.  3  shows  the  grada-  | 

tions  obtained  from  samples  of  the  mixed  soil  which  were  tedeen  in  February 

12 


V, 


t 
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and  August  I96I.  Specific  gravity  was  determined  tvice;  on  one  occasion 
it  vas  2,67,  and  on  another  it  was  2.66.  Average  maximum  dry  density  was 
determined  in  the  laboratory  to  be  about  104  lb  per  cu  ft,  and  minimum 
density  was  about  8?  lb  per  cu  ft. 


PAET  U:  EXPLORATORY  TESTING 


6.  The  techniques  used  in  this  testing  program  (described  in  Report 
1  of  this  series^)  accelerated  the  rate  of  testing  but  raised  certain  ques¬ 
tions  regarding  potential  sources  of  error.  For  example,  it  was  desired 
to  conduct  as  many  side-by-side  tests  in  the  soil  cars  as  possible,  but  not 
at  the  risk  of  running  them  too  close  to  each  other  or  to  the  sidewalls  of 
the  soil  car.  Another  question  was  whether  the  results  at  a  peurticular 
transient  slip  in  a  programed- slip  test  were  comparable  to  the  results  ob¬ 
tained  in  a  constant-slip  test.  A  few  special  tests  were  performed  early 
in  the  program  to  answer  these  questions ,  and  others  were  run  later  to 
answer  other  questions  that  arose  during  the  program. 

Location  of  baffle  lane 


7.  Small  diaphragm- type  pressiire  cells  buried  in  the  soil  were  used 
to  determine  whether  two  valid  tests  could,  be  run  side  by  side  in  a  test 
car.  The  evaluation  involved  three  tests,  all  performed  with  the  9*00i»l4, 
2-PR  tire  carrying  a  1210-lb  load.  In  the  first  two  tests,  designated  S6 
and  S8,  pressure  cells  were  mounted  at  sta  O491  in  the  sidewall  of  the  test 
cars  as  shown  in  fig.  4.  The  traffic  lane  was  located  I6  in.  from  the 


Fig.  4.  Locations  of  pressure  cells  snd  trafific  lanes 
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sidewall.  In  test  S9,  three  pairs  of  cells  were  located  at  sta  0+90, 

0+96,  and  1+02,  respectively.  Each  pair  was  placed  I6  in.  from  the  "'eft 
sidewall  and  I6  in.  from  the  center  line  of  the  soil  car,  one  cell  being 
at  the  6-in.  depth  and  one  at  the  l4-in.  depth.  They  were  placed  in  the 
sarne  position  (diaphragm  vertical)  as  that  in  which  they  had  been  mounted 
in  the  sidewall.  The  traffic  lane  was  on  the  center  line  of  the  soil  cars, 
offset  16  in.  from  the  pressure  cells  but  32  in.  from  the  sidewalls  so 
that  the  sidewall  effect  on  the  cell  registration  was  minimized. 

8.  The  readings  registered  by  the  three  cells  at  the  6-in.  depth 
(test  39)  when  the  wheel  was  at  the  same  distance  from  each  cell,  were 
averaged  and  plotted  against  the  position  of  the  wheel  relative  to  the 
cell.  This  plot  is  shown  as  a  dashed  line  in  fig.  5.  A  minus  (-)  wheel 


Fig.  i;.  Pressure  cell  readings 
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position  indicates  approach;  a  plus  (+)  position  indicates  departure  of 
the  wheel  from  the  cell.  The  data  measxured  by  the  8-ln. -depth  cell  in  the 
side  of  the  soil  car  in  tests  S6  and  S8  were  treated  similarly,  and  the 
results  are  shown  as  a  solid  line  in  fig.  5. 

9.  The  8- in. -depth  readings  measured  in  the  side  of  the  soil  car 
were  consistently  lower  than  the  6-in. -depth  readings- measxored  in  the 
sand,  and  the  maximum  stresses  recorded  were  on  the  order  of  only  1  psi. 

A  comparison  of  average  l6-in. -depth  readings  in  the  soil  car  with  the 
lU-in. -depth  readings  in  the  sand  mass  showed  a  similar  relation,  with 
the  maximum  pressure  in  this  case  beixig  on  the  order  of  about  0.6  psi. 

It  was  also  noticed  that  the  differences  between  individual  cell  readings 
at  the  shallow  depths  for  the  three  stations  in  test  S9  were  greater 
than  the  difference  between  the  maxlmtim  -values  of  the  averaige  curve  for 
test  S9  and  the  average  curve  for  tests  S6  and  S8,  and  were  also  greater 
than  the  difference  between  the  individual  maximuin  readings  of  tests  S6 
and  S8,  even  though  the  latter  tests  were  performed  with  the  extremes  of 
soil  strength  values  (38  and  5I  cone  index,  ."cspectlvely) .  This  indicated 
that  sidewall  effects  were  of  less  significance  than  variations  due  to 
slight  nonuniforraities  of  soil  strength  within  the  length  of  a  test  car 
or  to  methods  of  placing  cells  in  the  soil  mass,  and  would  not  outweigh 
the  advantage  of  performing  two  tests  in  the  same  soil  car. 

The  Programed-Sllp  Technique 

10.  During  a  programed  increasing-slip  test  (normal  test),  the  rate 
of  change  in  the  performance  variables,  i.e.  torque,  pull,  and  slip,  prob¬ 
ably  is  greatest  at  the  towed  point.  Therefore,  any  difference  in  test 
results  that  might  be  attributed  to  varying  slip  conditions  would  be  de¬ 
tected  if  the  towed  force  at  the  towed  point  were  ccnii)ared  with  the  towed 
force  obtained  from  an  equivalent  towed -wheel  test.  To  make  such  a  ccan- 
parison.  a  nmber  of  tests  consisting  simply  of  measuring  the  average  force 
required  to  tow  the  wheel  in  the  test  soil  for  a  full  test  car  length  were 
performed  in  addition  to  the  programed-slip  tests.  The  towed  coefficient 
(P,j^v),  obtained  from  the  programed- clip  tests,  was  plotted  against  cone 
index  of  the  soil  for  each  tire  and  each  deflection.  This  produced  a 


family  of  curves  separated  by  load.  Towed-force  values  were  taken  fron 
these  average  curves  at  locatiais  that  corresponded  in  load  and  soil 
strength  with  the  test  conditions  of  each  specific,  simple  towed-wheel 
test.  These  towed-force  values  and  the  resiilts  of  each  towed-wheel  test 
were  plotted  against  each  other  to  produce  the  relation  shown  in  figs. 

7  and  8.  The  data  indicate  that  the  two  testing  methods  produce  compar¬ 
able  towed  coefficients  for  a  range  of  test  conditions. 

11.  To  provide  additional  information  on  the  effect  of  testing 
techniques  on  teat  results,  a  series  of  constiint-slip  tests  was  conducted 
at  several  different  positive  slips  for  comparison  with  the  results  of 
a  programed-slip  test  for  similar  test  conditions.  Fig.  6  shows 
a  comparison  of  pull- slip  data  over  a  range  that  includes  the  maximtim- 
pull  condition.  It  can  be  seen  that  the  programed-slip  data  fall  within 
the  range  of  scatter  shown  for  the  constant-slip  data.  The  spread  of 
the  constant-slip  data  is  due  in  part  to  the  difficulty  of  building  a 
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Fig.  6.  Comparison  of  constant-  and  programed-slip  tests;  9,00-14, 
4-PR  tire,  1000- lb  load,  and  25  percent  deflection 
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Fig.  8.  Ccmparison  of  P»p/w  from  programed-slip  tests  and  towed  tests; 
1^.50-7,  2-PR,  9.00-lU,  U-PR,  and  9.00-14,  8-PR  tires 
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series  of  test  cars  that  have  essentially  identical  soil  properties  in 
which  to  rxin  the  several  tests  reqviired  to  develop  a  pull- slip  relation  by 
means  of  constant-slip  tests.  In  all  constant-slip  tests  represented,  the 
9.00-14,  4-PR  tire  was  utilized,  the  load  was  1000  lb,  the  tire  deflection 
was  25  percent,  and  the  soil  strength  averaged  44  cone  index  (O-  to  6-in. 
average ) . 

Other  Exploratory  Testing 

12.  Additional  exploratory  tests  were  found  necessary  as  the  pro¬ 
gram  progressed,  and  others  may  be  required  in  the  futxire  becavise  there 
are  many  unknowns  that  may  affect  wheel  performance.  For  instance,  the 
question  was  raised  as  to  how  many  passes  of  the  wheel  should  be  Included 
in  a  standac*d  test.  In  some  of  the  early  tests,  20  passes  were  made;  but 
these  tests  revealed  that  very  little  change  in  performance  took  place 
after  about  the  fifth  pass.  On  this  basis,  the  ndard  test  was  estab¬ 
lished  to  consist  of  five  passes.  The  effect  cf  speed  also  may  be  impor¬ 
tant,  and  future  tests  are  planned  that  will  establish  the  degree  to  which 
speed  of  forward  motion  affects  performance.  Scatter  in  the  test  results 
prompted  an  attempt  to  evaluate  the  effects  of  the  nonlinearity  of  the 
curves  of  cone  index  versus  depth  encoxintered  in  some  of  the  tests,  and 
it  is  likely  that  more  such  tests  will  be  run  in  the  future.  Obviously, 
this  particular  question  is  complex  and  probably  will  require  an  exhaus¬ 
tive  study  for  even  a  qualitative  solution.  In  the  meantime,  am  effort 
has  been  made  to  produce  a  soil  profile  in  the  test  cars  in  which  the 
cone  index  increases  uniformly  with  depth  for  at  least  the  first  12  in. 
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PART  III;  ANALYSIS  OF  DATA 


Analysis  Techniques  Used 

13.  Three  najor  classes  of  independent  veuriables  are  involved  in 
the  passage  of  a  wheel  throiigh  soil:  (a)  wheel  geometry,  (b)  loeid,  and 
(c)  soil  strength.  (Time  is  not  considered  in  this  study  because  all 
tests  were  run  at,  or  near,  the  same  speed  of  forwEird  advance,  i.e.  t  fps.) 
Close  examination  of  the  data  will  reveal  that  any  of  the  specific  inde¬ 
pendent  variables  involved  in  this  testing  program  fall  in  one  of  these 
tliree  categories,  and  it  will  be  obvious  that  wheel  gecanetry,  for  a  pneu¬ 
matic  tire,  should  include  measures  of  both  size  and  shape.  The  dependent 
variables  that  are  measures  of  the  performeuice  of  the  tire  include  towed 
force,  pull,  torque  input,  sinkage,  and  slip.  The  independent  variables 
constitute  the  "cause"  and  the  dependent  variables  the  "effect." 

14,  The  simplest  and  most  direct  method  of  studying  the  relations 
between  dependent  and  independent  variables  is  through  the  medium  of  basic 
plots  in  which  a  single  performance  variable  is  plotted  aigainst  a  single 
test  condition  with  all  other  independent  variable 6  held  constant.  The 
introduction  of  one  additional  pertinent  independent  variable  will  produce 
a  family  of  curves  separated  by  that  additional  variable.  For  example,  a 
single  curve  of  maximum  pull  versus  cone  index  (soil  strength)  can  be  drawn 
if  tire  size  and  deflection  (wheel  geometry)  and  load  are  held  constant. 
Additional  curves  f or  each  load  condition  can  be  drawn  if  the  load  is  al¬ 
lowed  to  vary.  Unfortunately,  when  many  variables  are  involved,  the  basic- 
plot  approach  becomes  unwieldy  because  of  the  number  of  such  plots  that 
are  involved.  However,  it  is  the  simplest  method  by  which  the  effects  of 
individual  variables  can  be  shown  directly  and  is  indispensable  for  that 
reason.  In  the  analysis,  tlie  basic  plots  will  be  examined  first  to  estab- 
lisli  clearly  the  trend  of  data  in  response  to  the  several  variables. 

Vj.  The  obvious  alternative  to  plotting  individual  variables  against 
eac’fi  other  is  to  combine  all  of  the  pertinent  independent  variables  into  a 
single  significant  dimensionless  term  (or  numeric)  and  plot  each  of  the 
dependent  variables,  expressed  as  dimensionless  numerics,  against  the  inde¬ 
pendent  nmeric .  The  ideal  dimensionless  independent  numeric  must  contain 
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all  of  the  .significant  variables  in  the  proper  proportions  and  cause  the 
performance  curves  for  all  the  tires,  under  all  test  conditions,  to  col¬ 
lapse  into  a  single  curve  within  the  band  of  experimental  scatter  of  the 
data.  Dimensional  analysis  has  proved  to  be  a  useful  tool  in  developing 
the  form  of  the  dimensionless  independent  numeric.  It  must  be  recognized, 
however,  that  dimensional  analysis  has  its  limitations  and  usually  serves 
only  as  an  intermediate  step  in  the  process  of  producing  a  dimensionless 
numeric  in  its  final  form.  Numerical  coefficients,  for  instance,  cazuiot 
be  determined  by  dimensional  analysis  but  must  be  obtained  through  exi*eri- 
mentation  and  experience.  Also,  it  is  often  necesseory  to  perform  mathemat¬ 
ical  manipulations  on  the  several  numerics  resulting  from  a  dimensional 
analysis  in  order  to  produce  an  optimum  independent  dimensionless  numeric. 
Dimensional  analysis,  then,  is  a  powerftal  aid  in  the  study  of  physical  re¬ 
lations,  but  it  is  limited  in  itself  to  the  production  of  qualitative 
rather  than  qtiani Itative  results.  Nevertheless,  many  mobility  experimenters 

have  used  this  approach,  starting  with  the  same  variables,  and  obtained 

2 

comparable  end  resiilts.  Several  numerics  emerge  from  the  dimensional 
analysis,  and  it  is  necessary  to  choose  the  dominant  one.  The  numeric 
that  appears  to  be  dominant  in  the  mobility  field  is  of  the  general  form; 


W 


where 

W  =  load,  lb 
T  =  soil  strength,  psi 

/  =  a  characteristic  linear  dimension  (such  as  wheel  diameter),  in. 

Basic  Data  Plots 


Towed  force  and  maximum 
pull  versus  soil  strength 

16.  Complete  stonmaries  of  pertinent  data  for  the  towed,  self- 
propelled,  and  maximum-pull  points  for  all  powered-wheel  tests  and  results 
of  all  tov/ed  test;,  are  included  in  tables  2-6.  Plots  of  towed  force 
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divided  by  load  (P^jyA^)  and  moxlaium  pull  divided  by  load  (Pj^)  versus  0- 
to  6-in.  average  cone  index  ore  included  as  plates  1-26.  The  forces  were 
divided  by  load  because  the  load  vaiied  scmevhat  from  test  to  test,  and 
this  ratio  was  a  convenient  method  of  correcting  for  this  load  variation 
and  at  the  same  time  converting  the  resiilts  to  a  dimensionless  basis. 

These  curves  show  the  effect  of  varying  soil  strength  when  dei  sections  or 
loads  are  held  constant  with  a  single  tire  and  illustrate  the  extent  of 
data  scatter  encountered.  Plates  1-13  indicate  that  FtA  increases 
as  load  increases,  with  cone  index  and  deflection  constant.  The  towed 
coefficient  (P^jyA^)  decreases  with  increasing  cone  index  when  deflection 
and  load  are  constant.  VThen  load  and  cone  index  are  held  constsuit, 

P^j^  increases  with  decreasing  deflection,  as  shown  by  the  plot  in  the 
lower  right-hand  corner  of  each  plate.  This  progression  is  reversed  for 
the  pull  coefficient  (Pj^^)  (plates  l4-26),  which  increases  with  decreased 
load  or  with  increased  deflection  or  cone  index. 


CoTiparisor.  of  single 
and  dueil  performance 

17.  Results  frcHti  a  few  tests  with  the  4.50-18,  4-PR  tire  mounted 
in  dual  configuration  are  shown  in  plates  12,  13,  25,  and  26.  The  tires 
were  moiinted  first  with  no  spacing  between  their  sidewalls  at  15  and  35 
percent  deflections  (plates  12  and  25),  and  then  with  a  1-in.  spacing  at 
the  same  deflections  (plates  13  and  26).  The  plates  show  that  the  dif¬ 
ference  in  spacing  had  little  effect  upon  performance.  In  comparing  the 
results  of  the  tests  with  the  dual  4.50-lB,  4-PR  tires  .with  those  of  tests 
with  the  9-00-14,  8-PR  tire  at  the  890-lb  load  (plates  8  and  2l)  (the  lat¬ 
ter  tire  has  the  same  diameter  and  roughly  the  same  width  as  the  -combined 
width  of  the  duals),  the  following  is  noted:  (a)  the  towed  coefficient  is 
about  the  same  for  the  single  tire  as  for  the  duals,  and  (b)  the  maximum- 
I>ull  coefficient  is  higher  for  the  duals  than  for  the  single  tire.  Com¬ 
parison  of  the  towed-force  and  maximum-pull  data  from  tests  of  the  dual 
tires  at  a  910"lt  load  with  similar  data  from  te^ts  of  single  tires  with 
a  455-lb  load  (equal  loads  per  tire)  again  showed  that  the  dual  configura¬ 
tions  tends  to  improve  maximum-pull  performance  (plate  27).  For  example, 
the  pull  coefficient  for  che  single  4.50-18,  4-PR  tire,  455-lb  load,  at  a 
cone  index  of  40,  is  about  0.33-  The  same  test  ccaiditions  with  the  tires 
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mounted  in  dual,  configuration  but  with  a  load  of  9^0  lb  produced  a  pull 
coefficient  of  about  0.U6  (average  for  the  0-  and  1-in.  spacings).  Hoir- 
ever,  the  towed-force  coefficient  is  affected  only  slightly  by  the  dual 
arrangement.  Additional  tests  vith  the  dual  ccnfiguration  are  need£*d  for 
a  valid  quantitative  analysis. 

Effect  of  tire  size  on  performance 

18.  A  comparison  of  the  effectiveness  of  different  tire  sizes  can 
be  made  on  the  basis  of  a  specific  load  and  deflection  as  shoim  in  plates 
28-31.  This  type  of  approach  is  limited »  however,  because  it  is  useful 
only  for  the  specific  tires  tested,  and  thus  it  is  not  particularly  con¬ 
venient  from  the  designer's  standpoint.  A  more  convenient  comparison  of 
the  influence  of  tire  size  is  presented  in  plates  32-37.  These  graphs 
are  cross  plots  from  the  faired  curves  drawn  through  the  data  points  of 
plates  1-26  and  show  the  effect  of  varying  tire  width  when  the  diameter 
is  held  constant.  The  cross-plotting  technique  involves  two  approxima¬ 
tions  of  the  actual  data  points  through  the  medium  of  faired  curves.  The 
shapes  and  general  arrangement  of  the  curves  appear  reasonable,  however. 
These  curves  show  that  the  wider  tires  have  lower  towed  force  and  hi^er 
maximum  pull.  The  effect  of  width  on  the  towed  coefficient  is  greatest 
on  low-strength  soil  and  least  on  hi0i-strength  soil.  The  pull  coeffi¬ 
cient  is  influenced  about  the  same  at  all  strength  levels.  Similarly, 
plates  38  and  39  show  that  as  diameter  is  increased,  the  towed  force  de¬ 
creases  and  maximum  pull  increases.  Diameter  influence  varies  slightly 
with  strength  for  the  towed  data,  but  the  trends  for  the  pull  data  are  not 
very  consistent. 

Relation  of  sinkage 
to  performance  factors 

19.  It  was  shown  in  plates  1-26  that  two  of  -Uhe  perf cnrmance  param¬ 
eters  of  pneumatic  tires,  namely,  the  towed  ani  pull  coefficients,  can 

be  related  directly  to  soil  strength  with  a  fair  degree  o£  accuracy  for  a 
single  pass  of  the  wheel.  Definite  relations  also  can  be  shown  between 
sinkage  and  soil  strength  and  between  towed  and  pull  coefficients,  respec¬ 
tively,  and  sinkage.  These  relations  are  likely  to  be  of  considerable  im¬ 
portance  in  analysis  for  ssultiple  passes  of  the  wheel.  Plates  Uo-42  show 
the  relation  between  sinkage  and  soil  strength  for  three  different 
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deflections  cf  the  U.5O-I6,  U-PR  tire  at  the  towed  point.  The  families  of 
curves  are  sepeurated  by  load  in  a  logiceiL  manner;  however,  it  is  evident, 
particularly  in  plates  Ul  and  42,  that  sinkage  measvirements  scatter  con¬ 
siderably  at  cone  Indexes  higher  than  about  40.  The  maximiun-puU  and  towed 
coefficients  have  been  plotted  against  sinkage  (all  of  which  are  dependent 
variables)  for  the  same  tire  in  plots  a  and  b,  respectively,  of  plate  43. 
Although  the  data  scatter  somewhat,  it  would  be  possible  to  draw  a  single 
cuive  to  represent  all  conditions  of  load  and  deflection.  However,  the  re¬ 
lations  axpear  to  separate  on  the  basis  of  the  test  deflection  as  suggested 
in  plate  43.  It  sho^ild  be  noted  at  this  point  that  the  sinkage  values  used 
in  this  report  do  not  represent  physical,  meaisxirements  obtained  with  a  rod 
and  level  or  similar  equipment.  The  flow  of  sand  into  the  rut  left  by  the 
tire  prevented  this,  so  it  was  necessary  to  compute  sinkage  values  based 
on  the  data  that  were  continuously  recorded  during  the  test.  These  com¬ 
putation^  are  covered  in  Appendix  A. 

20.  An  interesting  anailysis  can  be  made  if  it  is  assumed  that  the 
resisting  force  experienced  by  the  powered  wheel  at  the  maximum-pull  point 
is  the  same  as  that  measured  for  the  towed  wheel  when  sinkage  is  the  same. 
Then,  at  any  sinkage,  the  sueomation  of  the  maximum  pull  and  the  towed  force 
is  a  measure  of  the  total  horizontal  force  developed  by  the  powered  wheel. 
In  plate  44,  the  stnnmation  of  the  maximum-pull  and  towed-force  coefficients 
(p^  +  Pj/V)  is  plotted  with  respect  to  sinkage  of  the  wheel.  These  data 
represent  tests  with  a  4.50-18,  4-PR  tire.  It  can  be  seen  that  the  sum  of 
the  towed  and  pull  coefficients  is  essiaitially  coistant  for  a  wide  range 
of  sinkages;  however,  a  distinct  curve  can  be  drawn  to  represent  each  tire 
deflection.  Th-^se  data  indicate  the  possible  existence  of  an  effective 
strength-of-soil  coefficient  similar  in  form  to  a  friction  coefficient. 


Analysis  of  Wheel  Force  System 


21.  Torque  is  a  dependent  variable  that  has  received  only  super¬ 
ficial  attention  in  this  analysis.  Primary  emphasis  has  been  placed  upon 
relating  the  towed  force,  maximum  pull,  and  sinkage  to  the  independent 
variables  since  these  relations  have  the  most  immediate  practical  value. 

In  later  detailed  analysis  of  powered  wheels,  however,  it  probably  will  be 
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useful  to  equate  input  to  output  by  considering  that  torque  and  load  con¬ 
stitute  the  input  and  that  bearing  and  transmission  losses  plus  pull  and 
the  soil  reaction  are  measures  of  the  output.  For  a  steady-state  condition, 
the  forces  acting  on  a  powered,  moving,  pneumatic -tired  wheel  are  as  shewn 
in  fig.  9- 


Fig.  9*  Forces  acting  on  a  powered,  moving,  pneumatic-tired  wheel 
where 

A  =  point  of  maximum  deflection  of  tire 

F^  »  soil  reaction  (includes  thrust,  rolling  resistance,  etc.) 

M  =  torque  input  to  axle  and  »  M  at  the  maximum-pull  point 
a  mechanical  torque  losses 

P  a  pull  and  ■  P  at  the  maximum-pull  point;  also  P^  «  puU 
at  the  towed  point 

r^  ■  deflected  radius  (d/2  -  8^^)  (normal  to  plane  be) 

W  a  load  on  wheel 

a  a  angle  between  plane  of  contact  (be)  and  soil  surf aee; 

Oj  a  a  at  Pj  and  0^  a  a  at  Pj^ 
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22.  The  point  of  application  of  is  unknovm;  however,  if  it  iy 
assumed  that  it  acts  at  point  A,  which  is  the  point  of  maximum  deflection 
of  the  tire,  the  problem  is  simplified  greatly.  Further,  tire  deflection 
studies"  have  shown  that  the  contact  area  between  the  tire  and  soil  approxi¬ 
mates  a  plane  sloping  upward  in  the  direction  of  travel  (plane  be  in  fig.  9, 
page  27)  and  that  the  point  of  maximum  deflection  (a)  occurs  about  midway 
along  the  contact  svirface. 

23.  Based  on  the  above  approximations,  it  is  possible  to  establish 
certain  eqx’.alities  among  ^he  forces  making  up  the  system.  The  soil  re¬ 
action  F_  can  be  broken  down  into  a  vertical  component  V  and  a  hori- 

R 

zontal  cempenent  H  .  Then,  s\iinming  the  forces  in  the  vertical  direction; 

E  F^  !  V  -  W  =  0 
or 

V  =  W 

and  summing  the  forces  in  the  horizontal  direction: 

ZFjj:  H-P  =  0 
or 

H  =  P 


Summing  the  moments  about  D  ,  the  following  equation  can  be  written. 
E  N  at  D; 

m-Ml- 


I 

K  (r^  cos  Ct)  -  ■' 


V  (r^  sin 


a)  =  0 


<1) 


Substitviting  the  equalities  V  =  W  and  H  =  P  end  considering  the  fact 
that  calibrations  of  the  equipment  have  indicated  that  is  small  enough 

to  bo  negligible,  equation  1  can  be  simplified  to': 

—  =  P  cos  a  +  W  sin  a  (2) 

^d 

I'U .  This  equation  establishes  first-order  relations  among  the  forces 
acting  on  the  tire  and  data  from  the  test  program  can  be  substituted  in  the 
equation  to  test  the  accuracy  of  the  assumptions  involved  in  this  relation. 
Equation  2  cannot  be  used  for  predictions,  however,  because  several  of  the 
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variables  are  not  known  before  the  test  is  performed. 

2^j.  The  force  Fj^  can  be  replaced  by  a  single  normal  force  N  and 
a  tangential  force  acting  at  a  point  A  as  shown  in  fig.  10.  A 


constant  shear  coefficient,  K  ,  can  be  assigned  so  that  Z^  =  KN  .  Based  on 

studies  of  the  distribution  of  normal  pressures  acting  on  a  deformable 

4 

wheel,  it  is  assxxmed  that  N  will  pass  through  the  center  line  of  the 

wheel  ax3e.  Tne  assumptions  mentioned  in  peoragraph  22  also  are  included 

in  this  analysis,  and  therefore  the  force  N  will  form  the  angle  cr  with 

the  vertical  as  shown  in  fig.  10. 

Z  F„  :  P  +  N  sin  a  -  KN  cos  a  =  0 
H 


or 


KN  cos  Ct  =  P  +  N  sin  a 


(3) 


or 


L  Fy  :  W  -  Hi  sin  a  -  N  cor,  a  =  0 


W  =  KN  sin  a  +  N  cos  a 


EMatD:  M  =  KNr. 


or  in  t?nns  of  the  components  of  Kh: 


but 


and 


M  =  KNjj  (r^  cos  a)  +  KN^  (r^  sin  a) 


KN„  =  KN  cos  a  =  P  +  N  sin  a 

n 


KNy  =  KN  sin  a  =  W  -  N  cos  a 


(U) 

(5) 

(6) 

(7) 

(8) 


substituting  equations  7  and  8  in  equation  6  and  reducing  yields 
M  =  (P  +  K  sin  a)  (r^  cos  a)  +  (W  -  K  cos  a)  (r^  sin  o) 

M  =  P  (r^  cos  a)  +  N  sin  a  (r^  cos  a)  t  W  (r^  sin  a)  ~  N  cos  a  (r^  sin  a) 


M  =  P  (r^  cos  a)  +  W  (r^  sin  a) 


or 


M 


=  P  cos  a  +  w  sin  cc 


(9) 


this  is  identical  with  equation  2,  and  at  the  meucimum-pull  condition  this 
equation  becomes: 


r,  “  Pm  “ii 

a 


(10) 


26.  If  the  resultant  of  the  normal  forces  acting  on  the  wheel 
passes  through  the  center  of  the  axle,  then  the  sum  of  the  tangential 
forces  KTi  is  zero  for  a  towed  wheel,  and  the  force  system  for  the  towed 
wheel  can  be  represented  as  shown  in  fig.  11. 


or 


Z  :  W  -  N^  cos  0^  =  0 


V  =  W  =  cos 


(11) 
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Fig.  11.  Forces  acting  on  a  towed  wheel 


or 


^  “  Nj  sin  =  0 

sin  (12 

Z  M  at  D;  sin  (r^  cos  0^)  -  cos  (r^  sin  o^)  =  0 
(r^  cos  o^j,)  -  W  (r^  sin  0^)  =  0 


W  sin  OL 

- i  =  w 

cos  0^ 


tan  0^ 


(13 


27.  At  this  point,  vsirious  approximations  can  he  made  and  substi- 

d 

set  of  approximations  used,  the  resvilts  can  be  slightly  different.  Three 
fairly  logical  groups  of  approximations  will  be  discussed. 

Case  I.  In  this  case,  the  only  approximation  is  that  0^  •** 


cos  0^  +  W  sin  0^ 


and  depending  on  the 


tuted  in  the  equation  V" 


if  the  equality  W  =  Pj/tan  0^  (see  eqtiation  13)  is  substituted  in  eqvia 
tlo„  10,  then 

^ *  -;iF\  V  (I*-) 


and  if 


then 


^  t  Pj)  cos  (] 

Case  H.  If  it  is  assumed  that  for  small  sinkages  and  correspond¬ 


ingly  small  values  of  a  ,  cos  «**  1  and  tan  0^  «»  sin  0^  , 


then 


Pj  =  W  tan  ^  w  W  sin  (17 

Substituting  equations  l6  and  17  in  equation  10  yields 

^  t  pj  (is: 

Actmlly,  sinkage  and  thus  a  sire  slightly  greater  at  the  maxiraum-p\ill 
condition  than  at  towed  condition  so  that  ® ^  given  ot  , 

tan  a  >  sin  a  .  Therefore,  the  ineqxialities  incorporated  in  equation  17 
tenf’  to  balance  each  other. 

Case  III.  The  basic  approximation  in  this  group  of  assumptions  is 
that  Nj  sin  »  Nj^  sin  0^  .  Substituting  this  expression  in  eqxiation  12 
yields 

P^  sin  0^  (19} 

At  the  majcimum-inill  condition,  eqviation  3  would  be  written 


KN  cos  ^  ~ 


Then  substituting  P^  for  sin  ,  eqviation  3  becomes 


KN  cos  0^  =  Pjj  +  Pj 
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or 


(21) 


But 


Therefore, 


KN  = 


P  +  P 
M  T 


cos 


KN  =  —  (see  equation  5) 

r ,  cos  a  „ 
d  M 


(22) 


>  0^  ,  but  for  a  given  wheel  load, 
.  Therefore,  the  inequalities  in  equation  19  tend  to  balance  each 

other . 


For  most  tests,  it  can  be  shown  that 


28.  Each  set  of  approximations  involves  the  substitution  of 

oc^  for 

are  factors  that  tend  to  compensate  for  this  inequality.  In  case  I  the  in¬ 
equality  is  considered  to  be  negligible.  The  angles  0^  and  0^  were  de¬ 
termined  for  a  few  special  tests.  The  data  from  these  tests  are  presented 
in  the  following  tabvilation,  together  with  the  results  of  calculations 
obtained  by  means  of  equation  10  and  by  the  equations  derived  from  the 
various  simplifying  approximations,  equations  15 »  l8,  and  22. 


0^  .  In  most  instances,  ^  cases  H  and  III,  there 


Measured 

Mj^  Calculated  1^,  ft-lb 

«M  ^  "m  ft-  Case  I  Case  II  Case  III 

Tire  Size  deg  deg  in.  lb  Eg  10  Eg  15  Eg  18  Eg  22 

4.50-18,  4-PR  18  12.5  2.89  171  175  l40  148  156 

6.00-16,  2-PR  7  4.6  C.90  326  326  302  304  306 


These  data  lend  credence  to  the  assumptions  used  in  developing  eqiiation  10 
and  seem  to  indicate  iliat,  of  the  additional  approximations  used,  those  in 
case  III  fit  the  data  best. 

29.  In  plate  45,  ti.e  input  torque  divided  by  the  deflected  radius 
is  plotted  against  the  svmmation  of  P„  +  P_  .  Scatter  of  the  data  in  this 
plate  is  relatively  sma3i,  probably  because  the  values  plotted  on  both  axes 
are  affected  in  equal  proportions  by  soil  strength.  The  equation  of  the 
straight  line  passing  cVirough  both  the  origin  and  the  mean  coordinates  of 
all  the  data  is 
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(23) 


"  0.9^7 


Of  the  equations  previously  derived,  equation  22,  V^’d  '  “m 

most  nearly  approx:Lmates  this  emp'*  ical  relation.  The  angle  whose  cosine 
is  0.967  is  as  A  value  of  this  magnitude  for  0^  is  only  slightly 

larger  than  the  average  for  the  special  tests  mentioned  in  para¬ 

graph  28.  The  data  shown  in  plate  45  represent  tests  with  10  different 
tires  covering  a  deflection  range  of  15  to  35  percent  and  a  0-  to  6-in. 
cone  index  range  of  l4  to  71.  Data  for  these  tests  are  given  in  table  5- 
30.  In  plate  46,  the  input  torque  divided  by  the  deflected  radius 
is  plotted  against  the  wheel  load.  The  equation  of  a  straight  line  drawn 
through  the  origin  and  the  mean  coordinates  of  all  the  data  points  is 


-2  =  0.380  W  (24) 

d 


The  scatter  in  the  plot  is  cpiite  large  in  ccniparison  with  that  in  the 
previous  plot,  and  this  probably  can  be  attributed  to  the  fact  that 
is  dependent  to  some  degree  on  soil  strength,  whereas  the  load  is  an  in¬ 
dependent  variable.  A  review  of  the  data  indicated  that  there  is  a 
tendency  for  the  coefficient  in  equation  24  to  increase  in  proportion  to 
soil  strength.  The  data  shown  in  plate  46  represent  the  same  tests  as 
those  shown  in  plate  45,  ar.d  these  data  also  appear  in  table 

31.  From  this  euialynis,  a  performance  prediction  equation  can  be 
developed,  e.g.  am  expression  for  ccsnputing  the  maximum  pull  that  can  be 
developed  by  a  pneumatic  tire  operating  in  dry  Yuma  sand  can  be  obtained 
by  combining  the  equations  developed  from  the  analysis  of  the  wheel  force 
system  with  the  empirical  relation  described  by  equations  23  and  24.  Com¬ 
bining  equations  23  and  24,  it  can  be  shown  that  +  P^O.96?  =  O.38O  W  , 

or  Pj^  +  P^  =  0.367  W  .  Next,  substitute  W  tan  for  P^  (see  equation 

13)  in  equation  25  and  solve  for  Pj^  as  iollows: 


Pj^  =  0.367  W  -  W  tan  0^  ’ 
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and  reducing 


-  (0.367  -  tan  3^)  W 


(25) 


where  W  is  a  known  quantity  and  tan  can  be  estlaated  froir.  relations 
previously  developed  (see  plates  1-13).  Tiie.  coefficient  0.36?  is  em¬ 
pirical,  and  it  represents  the  result  of  tests  conducted  on  an  averaige 
soil  strength  of  4l  cone  index.  It  will  increase  or  decrease  in  proportion 
to  soil  strength,  and  since  tan  (see  equation  13),  this  vttlue 

will  decrease  as  soil  strength  increases. 


Numeric  Plots 


2 

32.  The  general  dimensionless  numeric  W/ti  referred  to  in  para¬ 
graph  1^  is  based  on  dimensional  analysis,  and  can  be  modified  extensively 
as  long  as  the  dimensionless  quality  is  not  destroyed.  Several  variatlcms 
of  the  nisneric  have  been  investigated,  each  utilizing  cone  index  for  the 
soil  strength  ierm.  The  linear  dimension  squared  (i  )  has  been  modified 
to  bd  (tire  width  times  diameter),  and  6d  (deflection  times  diameter). 
!»'  the  former  case,  there  is  no  term  to  describe  the  deflected  shape  of 
the  tire,  and  in  the  latter,  there  is  no  tire-width  term.  Since  both  de¬ 
flection  and  width  are  known  to  influence  tire  performance,  it  is  unlikely 
that  numerics  that  fail  to  include  these  parameters  will  provide  a  basis 
for  correlation  of  the  performance  of  eiU  tire  sizes  under  a  wide  range  of 


test  conditions. 


33*  Recently,  two  numerics  that  incorporate  tire  diameter,  width, 

V 

and  deflection  have  been  proposed.  One  of  these  is  -■  ■■■  •  ■  ■—  —  and  the 


other  is 


0  5  ’ 

Cl  6  b  d 


where : 


W  =  load,  lb 

GI  =  0-  to  6-in.  average  cane  index,  psi 
«  =  a  constant,  3-l^l6.... 

6  =  hard-surface  tire  deflection,  in. 
b  -  tire  width,  in. 
d  =  tire  diameter,  in. 

The  first  numeric  is  dimensionless  and  was  suggested  in  a  letter  to  WES  by 
Lt.  Col.  A.  D.  Sela  of  the  Israeli  Array. ^  It  approximates  the  contact 
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pressiure  of  a  pneinnatic  tiro  resting  on  a  hard  surface  divided  by  the  cone 
index  of  the  soil.  The  second  numeric,  developed  by  Wilson,  Nuttall, 
I\aimond,  Engineers,  Inc.  (WNBE)  from  an  analysis  of  the  Yuma  sand  test  data, 
at  first  glance  appears  nondimens ionless  by  a  factor  of  ,  but  WWBE 


has  attempted  to  prove  that  this  numeric. 


Cl  5  b®*^  d 


,  is  dimensionless. 


34,  The  WNEE  numeric  has  been  used  in  plates  4?  and  48  to  group 
all  of  the  test  data  into  a  single  set  of  plots.  The  towed-force-over- 
load  ntaneric  (P^/W)  emd  the  sinkage-over-diameter  numeric  (z/d)  are  used 
as  measures  of  performance  at  the  towed  point  in  plate  47-  In  plate  48, 
the  numerics  used  to  rate  performance  are  the  maximum-puLl-over-load 
(Pj^)  and  the  sinkage-over-diameter  (z/d)  ratios.  The  sinkage  values 
used  in  the  data  in  plate  4?  were  those  measured  at  the  tewed  point,  where¬ 
as  the  sinkage s  used  in  plate  48  were  those  measured  at  the  maximum-pull 
point.  The  scatter  of  the  data  points  in  every  plot  is  considersdjle .  How¬ 
ever,  in  view  of  the  wide  range  of  soil  strengths,  tire  sizes,  loads,  and 
tire  deflecticais  represented,  it  can  perhaps  be  considered  encouraging  that 
in  each  plot  there  is  a  strong  central  tendency  that  can  be  indicated  by 
a  single  curve  as  shewn. 

35*  These  data  plots,  which  contain  all  the  available  points,  show 
that  all  the  test  results  tend  to  fit  into  the  same  general  reuige,  but  they 
are  not  suitable  for  studying  the  trend  for  each  tire  or  for  comparing  these 
trends.  A  more  informative  comparison  can  be  made  by  delineating  the  re¬ 
lation  between  the  mrnierics  separately  for  each  test  tire  and  then  assem¬ 
bling  these  lines  on  a  single  plot.  This  procedure  was  used  to  produce  the 
plots  in  plates  49-54.  (The  measures  of  tire  performance  are  the  same  as 
those  used  in  plates  4?  and  48.)  Plates  49  and  50  have  been  plotted  on  the 
basis  of  the  Sela  numeric;  plates  51  and  52  employ  the  hard-surface  contact 
pressure  divided  by  cone  index  (for  a  direct  comparison  with  the  Sela  nu¬ 
meric),  and  plates  53  and  54  use  the  WNEE  numeric. 

36.  The  data  curves  do  not  collapse  well  in  any  of  these  plots,  al¬ 
though  with  some  notable  exceptions  similar  curve  shapes  result.  The 
sinkage  numerics  in  particular  spread  rather  widely  at  the  higher  values  of 
the  independent  numerics  in  all  the  plots.  In  each  plot  of  the  towed- 
coefficient  numeric,  the  curve  representing  the  data  for  the  1.75-26  bicycle 
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tire  curves  in  a  different  direction  from  the  predominant  trend.  Tl»  towed- 
coefficient  relation  for  the  16x15-6R  Terra-Tire  also  cxurves  in  this  manner 
for  the  Sela  and  contact-pressure  numeric  plots  but  not  for  the  WKBE  nu¬ 
meric  plot.  The  best  overall  relations  were  evidenced  in  the  comparisons 
of  the  maximum-pull  numerics  with  each  of  the  three  independent  niimerics. 
However,  in  these  plots,  the  1.75-26  bicycle  tire  data  again  did  not  con¬ 
form  well  to  the  trend  of  the  majority.  Also,  the  data  from  the  small- 
diameter  U.5O-7  tire  were  not  well  contained  within  the  common  data  range 
in  these  plots .  It  is  of  some  interest  to  note  that  the  Sela  numeric  and 
the  contact-pressure  numeric  locate  the  U.50-7  tire  maximum-pull  data  in 
approximately  the  same  relative  position  on  the  respective  plots,  but  the, 
relative  locations  of  the  16x15-6R  Terra-Tire  data  are  quite  differ^t. 

In  most  other  respects,  the  Sela  numeric  and  the  contact-pressure  nxmneric 
produce  essentially  similar  results.  It  must  be  concluded  that  no  one  of 
the  three  independent  numerics  examined  can  be  shown  to  be  definitely  more 
usefxil  than  the  others  on  the  basis  of  these  data  plots . 


37.  The  U.  S.  Army  Transportation  Research  dcnmand  (TRECQM)*  has 
done  much  field  testing  in  snow  and  sand  in  an  effort  to  develop  criteria 
for  use  in  vehicle  mobility  design.  A  large  portion  of  this  work  has  been 
concerned  with  the  use  of  scede  models  to  predict  performance  of  full-size 
vehicles.  This  work  has  resulted  in  the  development  of  a  technique  for 
evaluating  vehicle  performance  that  utilizes  a  measure  of  relative  effective 
soil  strength,  termed  ,  which  is  obtained  from  penetration  tests  with 
circular  flat  plates.  A  complete  discussion  of  the  concept  is  con¬ 
tained  in  reference  7,  which  was  prepared  under  contract  with  raECOM, 

38.  Data  from  the  maxlmum-puU  points  for  the  4.50-16  tire  tests 
yield  the  families  cf  curves  in  plate  55  when  treated  by  the  TRECOM  method. 
It  can  be  seen  that  the  terms  on  both  axes  of  both  plots  are  dimensionless 
and  that  the  numeric  on  the  horizontal  axis  is  of  the  same  form  as  that  in 
paragraph  I5.  Data  from  the  towed  points  of  the  same  tests  were  used  to 
draw  the  curves  in  plate  56. 

39*  It  was  noted  that  the  towed  coefficient  and  the  slnkage 

*  Now  IJ.  S.  Army  Aviation  Material  Laboratory. 
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viieel  diameter  (z/d)  plots  in  plate  36  were  In  apparent  disagreement  with 

the  results  of  tests  performed  by  TB£CGN^  on  a  6.CX)-l6  and  a  9.00*lU  Model 

Meirsh  Buggy  (MB)  tire  in  sand  in  that  the  WES  curves  are  ccmcave  upward 

whereas  the  TBECGN  curves  are  convex  upward.  (Copies  of  the  TRECQM  plots 

are  included  herein  as  plates  57  and  58.)  1  alts  of  tests  performed  with 

the  9*00-14,  2-ER  tire  Indicated  that  this  difference  is  contingent  upon 

the  load  and  soil  strength  combinations  involved.  The  curves  for  z/d  in 

the  upper  plot  of  plate  56,  all  of  which  are  concave  upward,  were  drawn 

from  data  points  for  widely  varying  loads  and  soil  strengths.  Plates  59-61 

show  that  the  curves  may  be  either  convex  or  concave  upward  depending  upon 

soil  strength  and  load  conditions.  The  curves  for  constant  soil  strength 

are  concave  upward  for  the  higher  strengths  (approximately  c^  =  0.70  to 

G.80),  but  the  trend  sxaggests  that  they  may  become  convex  upward  for  low 

soil  strength  (c^  <  0.40).  If  the  data  are  plotted  for  specific  loads 

(solid  curves),  the  perfomnance  curves  tend  to  be  concave  upward,  with  the 

possible  exception  of  the  very  light  loads  at  15  percent  tire  deflecticxi. 

Since  there  is  a  separation  both  by  soil  strength  and  load,  it  appears  that 

the  numeric,  w/c  bd  will  not  serve  as  a  common  basis  for  correlation  of 
r 

the  results  of  tests  for  a  wide  range  of  load  and  soil  strength  conditions. 
Note  that  the  c^  values  used  In  plates  55 >  56 >  and  59-61  are  based  upon 
a  1.4-in, -diameter  circular  plate,  so  that  the  ratio  of  plate  diameter  to 
tire  diameter  is  about  1:19.4  for  the  tw  tires  involved. 


40.  The  Land  Locomotion  LabOTatory  (LLL),  U.  S.  Army  Tank-Automotive 
Comnand,  has  developed  a  number  of  formulas  for  the  prediction  of  vehicle 
performance,  based  upon  the  six  soil  values  proposed  by  Bekker.  The  de¬ 
tails  of  the  development  and  application  of  this  method  are  given  in 
reference  9*  To  evaluate  these  formulas  for  general  use,  several  repre¬ 
sentative  WES  tests  were  analyzed  by  this  method.  Ccaisiderable  difficulty 
was  encountered  in  applying  the  sinkage  formulas  to  these  data  because  the 
depth-penetration  curves  fear  three  different-size  circular  plates  were  not 
parabolas  (did  not  plot  as  parallel  straight  lines  cai  logarithmic -paper) 
as  was  assumed  in  the  develq^ent  of  the  equatlcais.  The  parameters  needed 
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for  use  in  the  equations  vere  obtained  trcm  parabolas  draim  (by  statistical 
methods)  to  best  approximate  the  actual  load-penetratlcm  curves. 

4l.  Plate  62  shoira  measixred  sinka^e  at  the  towed  point  plotted 
aigainst  sinkage  predicted  from  the  appropriate  IIL  formula  for  the  4.^0ol8> 
4-FR  tire.  Although  several  data  points  fall  above  the  one-to-one  line, 
this  line  more  nearly  represents  one  boundary  of  this  group  of  data. 
Similarly,  a  line  with  a  slope  of  one  on  four  can  be  used  to  represent  the 
other  boundary.  In  any  event,  the  proposed  formulas  do  not  closely  predict 
the  actual  sinkage  of  the  towed  wheel.  The  stnkage  measured  at  the  maximum- 
pull  point  is  plotted  against  predicted  sinkage  in  plate  63*  The  predicted 
values  again  scatter  widely,  but  there  is  a  tendency  for  tho  predicted 
v8Q.ues  to  be  more  evenly  dispersed  about  a  one-to-one  relation.  Plate  64 
shows  the  relation  between  the  towed  force  measured  in  the  test  and  the 
values  xoredicted  by  the  ILL  equations  when  ^e  values  of  sinkage  predicted 
by  the  IIX  equations  ere  used.  The  majority  of  the  predicted  values  are 
larger  than  the  measured  ohe^,  and  the  data  points  are  badly  scattered. 

Plate  65  shows  the  relaticm  between  the  towed  force  aieasiured  in  the  test 
and  the  values  predicted  by  the  Uh  equation  \ibm  the  measured  values  of 
sinkage  from  the  actual  test  data  are  used.  With  a  few  exceptions,  the 
predicted  values  are  smaller  than  the  measured  values,  and  the  one-to-one 
line  seems  to  be  a  boundary.  However,  there  is  less  scatter. 


PABX  IV:  COliCLUSIONS  AM)  RECOMffiNDAIIONS 

Conclusions 

1+2.  The  follovdng  conclusions  concerning  the  first-pass  performance 
of  the  pneianatic  tires  included  in  this  program  can  be  drawn  from  the 
analysis  and  tests  that  have  been  performed  to  date: 

a.  In  spite  of  the  relatively  high  degree  of  control  exercised 
in  preparing  the  soil  and  performing  the  tests,  there  is  a 
coasiderable  scatter  of  data  in  many  of  the  plots. 
Nonlinearities  in  the  curves  of  cone  index  versus  depth 
are  responsible  for  a  large  portion  of  the  scatter. 

b.  Definite,  orderly  relaticxis  exist  among  the  dependent 
performance  variables  such  as  maximum  pull,  towed  force, 
sinkage,  and  torque. 

c.  Tire  performance  improves  with  (l)  increasing  cone  index, 

(2)  Increasing  tire  deflection,  (3)  increasing  tire 
diameter,  (4)  increasing  tire  width,  and  ($)  decreasing 
load. 

d.  Two  tires  mounted  side  by  side  in  a  dual  configuration 
require  about  the  same  towed-force -over-load  ratio  as  a 
single  tire  of  the  same  size,  other  conditions  being  equal. 
However,  the  dual  arrangement  produced  somewhat  greater 
maxlmum-puU-over-load  ratio  than  the  single  tire  under  the 
same  circumstances. 

e.  None  of  the  nuuerlcs  using  cone  index  as  a  soil  strength 
parameter  produced  the  desired  degree  of  correlaticm  with 
the  various  dependent  performance  numerics.  However,  the 
progress  that  has  been  made  by  using  dimensionless  numerics 
indicates  that  the  ultimate  objective  of  establishing  single 
relations  between  the  various  dependent  nuMrics  and  the 
independent  numeric  can  be  achieved. 

f .  The  TBECQM  analysis  system  failed  to  produce  adequate  cor¬ 
relation  of  the  data.  It  is  difficult  to  determine  idietlM»r 
this  is  caused  by  Inadequacy  of  the  farm  of  the  numeric  or 

1+0 
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by  the  value  that  is  used  to  quantify  the  soil  strength. 
The  analytical  approach  developed  by  IIL  failed  to  produce 
acceptable  predictions  of  sinkage  due,  peurtly  at  least,  to 
the  fact  that  the  plate -penetration  curves  were  not  truly 
parabolic . 

Reconmendations 

U3.  As  a  resxilt  of  this  study,  it  is  reccaaended  that: 

a.  Efforts  be  continued  toward  development  of  a  suitable 
dinensicxiless  numeric  for  correlation  of  the  performance 
data  for  single-wheel  tests. 

b.  Tests  be  conducted  with  4x4  and  6x6  full-size  vehicles  to 
demonstrate  the  relation  of  their  perfarmance  to  the  single¬ 
wheel  tests. 

.  Tests  be  conducted  in  at  least  one  additional  type  of  sand. 

.  A  program  of  fundamental  studies  be  pursued  to  e:iqplain  the 
influence  of  the  individual  variables  on  the  performance 
at  pieuDatic  tires  in  soft  soils. 
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4.00-18,  2-PR  (continued) 


S76a 

98 

35 

1055 

-193 

0 

1.30 

-4.7 

58 

S318a 

97 

35 

1057 

-201 

0 

1.81 

-3.1 

44 

S215A 

105 

35 

1058 

-436 

0 

4.23 

-26.3 

36 

ST4a 

98 

35 

1060 

-213 

0 

1-55 

-3.8 

60 

S47A 

85 

35 

1074 

-280 

0 

2.13 

-10.7 

4o 

S216a 

117 

35 

1100 

-184 

0 

1.53 

-4.2 

46 

S216A 

125 

35 

1102 

-181 

0 

1.53 

-3.6 

46 

4.50-18.  4-pr 

Sl6lA 

95 

15 

448 

-136 

0 

2.04 

-14.9 

28 

S172A 

128 

15 

46o 

-84 

0 

0.84 

-3.4 

54 

S206a 

125 

15 

462 

-89 

0 

1.15 

-8.2 

39 

S356a 

93 

15 

467 

-126 

0 

1-91 

-12.4 

33 

S162A 

125 

15 

1^67 

-105 

0 

1.27 

-7.1 

38 

S172A 

122 

15 

468 

-85 

0 

0.92 

-3.4 

54 

S189A 

105 

15 

468 

-69 

0 

0.83 

-2.9 

47 

SI9OA 

115 

15 

468 

-58 

0 

0.66 

-2.4 

62 

S205A 

95 

15 

468 

-148 

0 

2.17 

-19.5 

3182A 

125 

15 

469 

-77 

0 

0.73 

-3.9 

56 

si£ia 

102 

15 

470 

-147 

0 

2.13 

-14.9 

26 

SI7IA 

93 

15 

470 

-156 

0 

2.46 

-21.6 

31 

SI6IA 

95 

15 

470 

-109 

0 

1.44 

-10.0 

46 

S189A 

97 

15 

470 

-69 

0 

0.78 

-4.4 

47 

SI9OA 

125 

15 

471 

-58 

0 

0.66 

-1.8 

62 

S205A 

90 

15 

472 

-167 

0 

2.45 

-17.5 

28 

S205A 

103 

15 

474 

-162 

0 

2.34 

-19.5 

28 

SI8IA 

105 

15 

477 

-99 

0 

1.15 

-7.8 

46 

S17U 

102 

15 

479 

-159 

0 

2.31 

-18.8 

31 

S182A 

115 

15 

480 

-87 

0 

0.93 

-6.9 

56 

S133A 

91 

15 

481 

-45 

0 

0.70 

-0.5 

59 

3206a 

115 

15 

484 

-94 

0 

1.17 

-8.2 

39 

S162A 

115 

15 

485 

-109 

0 

1.33 

-8.3 

38 

Sl4lA 

93 

15 

492 

-65 

0 

0.78 

-2.0 

55 

S112A 

91 

15 

478 

-93 

0 

1.54 

-8.1 

44 

S366A 

97 

15 

736 

-139 

0 

1.22 

-4.7 

57 

S36OA 

92 

15 

759 

-209 

0 

1.98 

-12.4 

42 

S163A 

93 

15 

892 

-4i7 

0 

4.2] 

-31-3 

33 

SI63A 

103 

15 

906 

-425 

0 

4.27 

-31.8 

33 

SI88A 

n7 

15 

937 

-239 

0 

1.60 

-8.2 

57 

SI88A 

125 

15 

940 

-240 

0 

1.53 

-10.0 

57 

S164a 

125 

15 

944 

-373 

0 

3.05 

-20,9 

43 

si64a 

115 

15 

957 

-368 

0 

3.03 

-20.9 

43 

S187A 

105 

15 

964 

-187 

0 

0.92 

-2.8 

69 

si4oa 

98 

15 

965 

-250 

0 

1.69 

-U.l 

59 

S142A 

97 

15 

965 

-229 

0 

1.62 

-5.7 

60 

SI87A 

95 

15 

972 

-189 

0 

l.l4 

-3.8 

69 

S353A 

91 

25 

275 

-43 

0 

1.19 

-4.7 

19 

S1&2A 

125 

25 

279 

-17 

0 

0.05 

-1.0 

70 

S134A 

92 

25 

280 

18 

0 

0.69 

-1.3 

59 

S191A 

105 

25 

280 

-18 

0 

0.03 

-0.5 

55 

S20U 

96 

25 

281 

-45 

0 

1.01 

-6.5 

22 
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Table  2  (Ccmtlnued) 


Test 

Deflectiaa 

Load 

Towed 

Torque 

Slnkage 

“sHp 

0-6  in. 

HO. 

Station 

i  ... 

Ih 

Force,  lb 

ft-Ib 

In. 

Avg  Cl 

k. 30-16, 

4-PR  (Continued) 

Si65a- 

95 

25 

282 

-42 

0 

0.98 

-6.5 

26 

S192A 

115 

25 

286 

-18 

0 

0.00 

-0.5 

70 

siUta 

90 

25 

268 

-40 

0 

1.17 

-4.9 

22 

S15^A 

105 

25 

288 

-4l 

0 

0.94 

-6.0 

26 

S1j66a 

U8 

25 

288 

-26 

0 

0.45 

-3.5 

38 

SI98A 

125 

25 

288 

-18 

0 

o.n 

-1.4 

67 

Si66a 

126 

25 

289 

-26 

0 

0.40 

-2.9 

38 

S202A 

125 

25 

289 

-29 

0 

0.40 

-3.9 

37 

S19U 

95 

25 

290 

-18 

0 

0.00 

-0.5 

55 

S201A 

105 

25 

291 

-45 

0 

0.92 

-5.5 

22 

S202A 

116 

25 

294 

-29 

0 

0.45 

-2.9 

37 

S19aA 

ll£ 

25 

295 

-19 

0 

0.33 

-0.9 

67 

Sl^A 

97 

25 

2^ 

-20 

0 

1.03 

-0.6 

57 

S197A 

100 

25 

301 

-20 

0 

0.25 

-0.9 

52 

Sn3A 

95 

25 

302 

-21 

0 

0.71 

-2.0 

40 

S197A 

90 

25 

302 

-20 

0 

0.19 

-1.4 

52 

SI36A 

93 

25 

380 

-26 

0 

1.09 

-0.3 

56 

S145A 

88 

25 

IA3 

-111 

0 

2.37 

-23.4 

23 

S173A 

95 

25 

U6O 

-4o 

0 

0.66 

-1.0 

44 

S139A 

ll4 

25 

li62 

-105 

0 

1.47 

-8.2 

28 

si;9A 

121 

25 

469 

-104 

0 

1.82 

-10.3 

28 

S185A 

95 

25 

469 

.  -31 

0 

0.38 

-2.1 

63 

Sld6A 

U5 

25 

469 

-42 

0 

0.45 

-3.0 

49 

S159A 

105 

25 

470 

-in 

0 

-1.70 

-7.2 

28 

SlB6k 

125 

25 

471 

.  -4l 

0 

0.61 

-3.0 

49 

S132A 

92 

25 

474 

-32 

0 

1.44 

-4.2 

57 

S174a 

115 

25 

476 

-31 

0 

0.43 

-2.1 

57 

S174A 

125 

25 

477 

-32 

0 

0.17 

-2.5 

57 

S139A 

98 

25 

480 

-in 

0 

1.54 

-9-3 

28 

S173A 

105 

25 

480 

-35 

0 

0.47 

-1.0 

44 

SIB^A 

105 

25 

480 

-31 

0 

0.47 

-1.0 

63 

suUa 

93 

25 

485 

-43 

0 

0.73 

-2.0 

43 

S365A 

94 

25 

740 

-62 

0 

0.45 

-2.7 

61 

S195A 

90 

25 

848 

-419 

0 

4.86 

-35.9 

25 

S195A 

96 

25 

886 

-423 

0 

4.85 

-35.0 

25 

S19^ 

105 

25 

898 

-469 

0 

5.42 

-35.9 

25 

S119A 

96 

25 

940 

-90 

0 

0.86 

-0.7 

64 

SUIA 

95 

25 

956 

-163 

0 

1.59 

-2.6 

46 

SI76A 

125 

25 

970 

-88 

0 

0.54 

-0.9 

64 

SI96A 

125 

25 

980 

-171 

0 

1.51 

-0.5 

42 

SI76A 

115 

25 

992 

-89 

0 

0.56 

-0.9. 

64 

S175A 

105 

25 

1002 

-172 

0 

1.20 

-2.9 

51 

S175A 

95 

25 

1010 

-196 

0 

1.56 

-3.9 

51 

SI96A 

115 

25 

1022 

-173 

0 

1.50 

-n.5 

42 

s83A 

87 

35 

430 

-146 

0 

2.58 

-24.9 

26 

S143A 

66 

35 

448 

-96 

0 

1.62 

•13.2 

19 

S193A 

90 

35 

451 

-68 

0 

1.23 

-4.5 

29 

s85A 

99 

35 

452 

-158 

0 

2.56 

-20.7 

26 

S157A 

95 

35 

459 

-59 

0 

0.98 

.-4.5 

30 

r 
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Tlible  2  (Continued) 


Test 

Deflection 

“Tool - 

Towed 

Torque 

“TlnkagV'  • 

]fc>* 

Station 

lb 

Force,  lb 

ft-lb 

in. 

1^.50-18, 

,  4-PR  (Continued) 

SlSOA 

121 

35 

459 

-71 

0 

0.91 

-5.5 

S126a 

97 

35 

460 

-34 

0 

1.59 

-5.0 

S19>t^A 

125 

35 

460 

-34 

0 

0.29 

-2.0 

S91A 

94 

35 

i<62 

-42 

0 

0.48 

-3.0 

S117A 

97 

35 

462 

-30 

0 

0.85 

-2.0 

S157A 

121 

35 

463 

-61 

0 

1.06 

-4.5 

sii6a 

97 

35 

464 

-23 

0 

0.27 

-1.5 

S123A 

95 

35 

466 

-35 

0 

0.75 

-2.7 

S193A 

99 

35 

468 

-72 

0 

1.26 

-6.5 

S98a 

103 

35 

470 

-42 

0 

0.55 

-2.0 

siBoa 

96 

35 

470 

-82 

0 

1.22 

-7.0 

SlSOA 

106 

35 

470 

-71 

0 

0.97 

..6.0 

S169A 

103 

35 

470 

-52 

0 

0.86 

-5.5 

S98a 

122 

35 

471 

-46 

0 

0.49 

-3.0 

S131A 

93 

35 

471 

-30 

0 

0.55 

-1,0 

S19^A 

115 

35 

471 

-35 

0 

0.38 

-2.0 

S107A 

96 

35 

473 

-38 

0 

0.23 

-3.6 

SITQA 

126 

35 

473 

-35 

0 

0.42 

-0.6 

S9QA 

102 

35 

474 

-49 

0 

0.73 

-3.1 

SI22A 

95 

35 

475 

-42 

0 

0.81 

-1.0 

S86a 

123 

35 

478 

-61 

0 

0.60 

-4.9 

S177A 

105 

35 

478 

-4l 

0 

0.35 

-3.0 

Sli^A 

95 

35 

479 

-58 

0 

0.95 

-5.5 

S17QA 

117 

35 

479 

-35 

0 

0.50 

-2.4 

S9>^A 

95 

35 

481 

-53 

0 

0.60 

-1.0 

SIOIA 

97 

35 

481 

-33 

0 

0.55 

-1.0 

S1T7A 

95 

35 

481 

-4l 

0 

0.52 

-3.0 

SlOlA 

94 

35 

483 

-54 

0 

0.64 

-4.5 

sitSa 

125 

35 

483 

-31 

0 

0.15 

-0.1 

S129A 

98 

35 

484 

-38 

0 

0.84 

-1.0 

S178A 

115 

35 

484 

-30 

0 

0.17 

-0.1 

S93A 

94 

35 

485 

-50 

0 

0.91 

-2.6 

S13QA 

94 

35 

487 

-35 

0 

0.86 

-1.0 

sio6a 

95 

35 

488 

-45 

0 

0.76 

-2.0 

S98a 

101 

35 

490 

-49 

0 

0.49 

-2.4 

s86a 

113 

35 

502 

-70 

0 

0.71 

-4.9 

S1>i6a 

87 

35 

880 

-296 

0 

3.IB 

•35.2 

Sl^dA 

93 

35 

904 

-329 

c 

3.66 

-35.5 

S138a 

102 

35 

904 

-347 

0 

3-99 

-35.5 

SlSlt^A 

126 

35 

914 

-71 

0 

0.^ 

-1.7 

S95A 

89 

35 

915 

•227 

0 

2.04 

-10.7 

S129A 

96 

35 

915 

-70 

0 

0.63 

-1.5 

SlBU 

119 

35 

916 

-79 

0 

0.57 

-1.7 

S9TA 

106 

35 

9^ 

-176 

0 

1.45 

-4.8 

S99A 

100 

35 

924 

-108 

0 

0.68 

-1.7 

SIjBQA 

125 

35 

924 

-64 

0 

0.17 

-0.9 

S99A 

92 

35 

930 

-126 

0 

0.82 

-1.7 

suba 

96 

35 

930 

-68 

0 

0.63 

-1.5 

S128A 

35 

930 

-80 

0 

0.92 

•2.4 

S132A 

96 

35 

930 

•118 

0 

0.65 

-2.6 

5-&  in. 
Avg  Cl 
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Table  2  (Continued) 


S96A 

93 

35 

935 

-190 

c 

1.69 

-4.9 

4o  i 

S12U 

96 

35 

935 

.98 

0 

1.09 

-4.2 

54  1 

SlOOA 

98 

35 

936 

-105 

0 

1.22 

-2.3 

49  1 

SlOOA 

U2 

35 

936 

-102 

0 

1.18 

-2.3 

^  i 

SlOQA 

126 

35 

9U0 

-114 

0 

1.34 

-2.3 

49  > 

sio4a 

90 

35 

940 

-123 

0 

2.28 

-n.i 

36 

S12QA 

96 

35 

940 

-71 

0 

0.90 

0.0 

62 

SI56A 

no 

35 

940 

-158 

0 

1.61 

-2.7 

39 

SI58A 

1U2 

35 

940 

-334 

0 

3.64 

-22.5 

26 

S183A 

105 

35 

940 

-94 

0 

0.74 

-1.7 

53 

SUOA 

93 

35 

941 

-131 

0 

1.29 

-4.2 

38 

S99A 

108 

35 

942 

-m 

0 

0.59 

-3.3 

42 

S127A 

96 

35 

942 

-76 

0 

0.84 

-0.3 

59 

S97A 

no 

35 

944 

-160 

0 

1.27 

-4.8 

38 

S115A 

94 

35 

945 

-78 

0 

0.95 

-2.6 

55 

SI5IA 

97 

35 

945 

-145 

0 

0.48 

-3.6 

42 

SI58A 

121 

35 

945 

-369 

0 

4.14 

-26.9 

26 

S97A 

35 

946 

-192 

0 

1.52 

.4.8 

38 

S124a 

35 

950 

-98 

0 

1.09 

-6.5 

58 

S153A 

95 

35 

950 

-220 

0 

1.85 

-5.3 

31 

S15l^A 

97 

35 

950 

-158 

0 

1.26 

-2.3 

4i 

S92A 

99 

35 

952 

-218 

0 

1.75 

-5.8 

33 

S105A 

95 

35 

955 

-132 

0 

1.15 

-3.1 

37 

SI56A 

12^^ 

35 

955 

-157 

0 

1.4l 

-1.7 

39 

S102A 

95 

35 

957 

-132 

0 

1.51 

-2.7 

44 

SlSOA 

n5 

35 

958 

-59 

0 

0.36 

-0.3 

70 

S183A 

98 

35 

958 

-94 

0 

0,84 

-1.7 

53 

S109A 

95 

35 

965 

-112 

0 

1.47 

-2.0 

36 

S179A 

105 

35 

968 

-93 

0 

o.n 

-2.3 

48  1 

S155A 

9‘^ 

35 

970 

-225 

0 

1.90 

-7.1 

39 

sio6a 

95 

35 

980 

-105 

0 

i.n 

-1.0 

38  ! 

S179A 

95 

35 

980 

-no 

0 

1.04 

-2.3 

48  i 

S207A 

99 

35 

n05 

-588 

0 

5.74 

-49.2 

30  1 

S20TA 

93 

35 

ms 

-610 

0 

5.78 

-47.3 

30 

S203A 

90 

35 

1128 

-642 

0 

7.13 

-49.4 

26  i 

S203A 

102 

35 

1140 

-652 

0 

7.81 

-56.9 

26 

S20TA 

105 

35 

n57 

-622 

0 

5.76 

-1^7.3 

30 

S87A 

90 

35 

1160 

-722 

0 

7.79 

-67.6 

26 

S203A 

95 

35 

1190 

0 

6.77 

-54.5 

26 

S208A 

130 

35 

1230 

-370 

0 

2.84 

-12.1 

37 

S36hA 

101 

35 

1233 

-124 

0 

0.86 

-2.4 

53 

S36U 

98 

35 

1235 

-356 

0 

2.66 

-14.3 

42 

ssoSa 

125 

35 

1^ 

-337 

0 

2.46 

-9.3 

37 

si£7a 

98 

35 

1260 

-675 

0 

7.83 

•62.6 

28 

SSOSA 

115 

35 

126$ 

-434 

0 

3.25 

-17.0 

37 

S87A 

103 

35 

1300 

-763 

0 

7.74 

-59.0 

26 

S204A 

325 

35 

131s 

-442 

0 

3>19 

-17.0 

4l 

S204a 

11^ 

35 

1324 

-443 

0 

3.32 

-15.1 

4l 

s88a 

113 

35 

1420 

-720 

0 

6.4o 

-46.0 

39 

S88a 

127 

35 

1420 

-760 

0 

7.35 

-5i^.5 

39 
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Table  2  (Continued) 


Test 

Deflection 

load 

Towed  Torque 

Slnkage 

0-6  In. 

No. 

Station  ^ 

lb 

Force,  lb  ft»lb 

In. 

Avg  Cl 

4.50-18,  Upr  (Continued) 


S362A 

93 

35 

1442 

-500 

0 

3.33 

-21.2 

53 

S200A 

126 

35 

l46o 

-126 

0 

0.76 

-1.5 

63 

S200A 

116 

35 

1466 

-l4l 

0 

0.79 

-2.5 

63 

S199A 

102 

35 

1472 

-271 

0 

1.77 

-2.9 

49 

S135A 

100 

35 

1477 

-166 

0 

1.54 

-1.6 

58 

si68a 

117 

35 

1480 

-650 

0 

5.69 

-37.7 

44 

S168a 

126 

35 

14^ 

-650 

0 

4.72 

-32.6 

44 

S137A 

98 

35 

1500 

-158 

0 

1.78 

-0.5 

53 

S199A 

97 

35 

1510 

-253 

0 

1.64 

-3.5 

49 

S199A 

90 

35 

1520 

-253 

0 

1.67 

-2.9 

49 

S378A 

88 

99* 

200 

-4l 

0 

1.18 

-11.7 

25 

S3T2A 

88 

99 

265 

-39 

0 

1.06 

-9.3 

39 

S376a 

85 

99 

337 

-72 

0 

1.52 

-20.5 

28 

S378A 

92 

99 

355 

-113 

0 

2.17 

-19-5 

25 

S376a 

89 

99 

384 

-109 

0 

£;.23 

-22.7 

28 

S372A 

92 

99 

437 

-93 

0 

1.50 

-12,8 

39 

S378a 

96 

99 

508 

-187 

0 

2.91 

-29.0 

25 

S376A 

93 

99 

554 

-224 

0 

3.72 

-31.6 

28 

S372A 

95 

99 

586 

-153 

0 

2.00 

-19.3 

39 

S378A 

100 

99 

630 

-2&3 

0 

4.29 

-33.3 

25 

S372A 

99 

99 

717 

-220 

0 

2.55 

-20.5 

39 

S378A 

105 

99 

749 

-366 

0 

4.54 

-29.3 

25 

S376A 

98 

99 

759 

-331 

0 

4.28 

-36.4 

28 

S372A 

103 

99 

828 

-264 

0 

2.74 

-25.8 

39 

S378A 

109 

99 

840 

.444 

0 

5.16 

-35.1 

25 

S378a 

Il4 

99 

916 

-506 

0 

6.05 

-42.8 

25 

S372A 

108 

99 

919 

-345 

0 

3.67 

-31.0 

39 

S376a 

102 

99 

921 

-432 

0 

5.27 

-37.9 

28 

S378A 

124 

99 

987 

-575 

0 

7.04 

-48.1 

25 

S378a 

119 

99 

988 

-545 

0 

6.42 

-46.0 

25 

S37aA 

129 

99 

1010 

-582 

0 

7.25 

-50.4 

25 

S372A 

112 

99 

1020 

-400 

0 

3.94 

-34.2 

39 

S372A 

ll£ 

99 

1061 

•h23 

0 

4.00 

-32.4 

39 

S372A 

121 

99 

1091 

.494 

0 

4.62 

JK).8 

39 

S376A 

107 

99 

1091 

-520 

0 

5.62 

-42.8 

28 

S372A 

126 

99 

1135 

-524 

0 

4.88 

-37.9 

39 

S376A 

112 

99 

1160 

-579 

0 

6.08 

.44.9 

28 

S376a 

116 

99 

1239 

-599 

0 

6.85 

-50.7 

28 

S376a 

121 

99 

1320 

-634 

6.00-16,  2-FR 

0 

7.06 

-56.5 

28 

S709A 

88 

15 

201 

-35 

0 

1.17 

-9.0 

21 

S693A 

86 

15 

217 

-26 

0 

1.03 

-6.0 

16 

S679A 

90 

15 

223 

-5 

0 

0.31 

•U.o 

31 

S705A 

90 

15 

229 

0 

0 

0.01 

-0.1 

52 

S696A 

85 

15 

282 

-64 

0 

1.58 

-10.0 

14 

(Cotttinued) 

*  Inhere  the  figure  99  ^ppeare,  deflection  varied  during  eourae  of  teat  due  to  changing 
load. 
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T^Ie  2  (CoDtlDued) 


Test; 

Deflection 

“CT — 

Towed 

Torque 

Slnkage 

■§np”" 

Vo. 

3t«^,lon 

* 

lb 

Force,  lb 

ft-lb 

in. 

it 

Avk  CI 

6.oo.*l6i 

2-PR  (Cootlnued) 

S682A 

91 

15 

324 

-24 

0 

0.37 

-2.0 

43 

S6m 

83 

15 

397 

-97 

0 

1.91 

-10.0 

16 

S6^ 

86 

15 

410 

-102 

0 

2.50 

-11.4 

16 

56784 

115 

15 

423 

-146 

0 

3.11 

-33.0 

17 

S715A 

86 

15 

430 

-76 

0 

1.16 

-9.9 

22 

S71U 

91 

15 

437 

-21 

0 

0.35 

-0.5 

50 

s675A 

90 

15 

450 

-34 

0 

0.79 

-3.0 

38 

S673A 

90 

15 

453 

-10 

0 

0.31 

-2.0 

46 

S519A 

93 

15 

880 

-284 

0 

2.58 

-21.0 

26 

85234 

91 

15 

889 

-86 

0 

0.58 

-1.5 

52 

87134 

90 

15 

897 

-113 

0 

1.00 

-5.3 

49 

852U 

89 

15 

917 

-210 

0 

1.72 

-6.4 

39 

S7IQ4 

92 

25 

215 

-32 

0 

0.85 

-5.3 

21 

S^A 

90 

25 

217 

-29 

0 

0.89 

-10.0 

17 

S68U 

9^ 

25 

226 

-8 

0 

0.06 

-3.0 

4l 

870(54 

92 

25 

231 

-9 

0 

0.10 

-2.4 

54 

86994 

91 

25 

452 

-23 

0 

0.32 

-2.4 

38 

S70i»A 

89 

25 

463 

-U 

0 

0.63 

tO.2 

54 

8^74 

87 

25 

546 

-110 

0 

2.56 

-14.1 

19 

870U 

89 

25 

579 

-29 

0 

0.39 

-3.7 

43 

81084 

90 

25 

585 

-13 

0 

0.97 

-1.0 

58 

S7034 

89 

25 

877 

.34 

0 

0.10 

-2.4 

56 

87004 

91 

25 

891 

-81 

0 

0.76 

J».8 

38 

36954 

90 

35 

216 

-39 

0 

1.15 

•13.0 

15 

86804 

91 

35 

224 

-8 

0 

0.00 

-4.0 

40 

S69U 

89 

35 

425 

-62 

0 

1.38 

-12.0 

16 

86764 

91 

35 

441 

-27 

0 

0.26 

-4.0 

36 

S67ii4 

90 

35 

490. 

-10 

0 

0.06 

0.0 

43 

871TA 

90 

35 

847 

-181 

0 

2.02 

-16.7 

24 

S51JB4 

96 

35 

885 

-167 

0 

1.74 

-8.7 

24 

85884 

93 

35 

-42 

0 

0.09 

-1.7 

49 

85204 

92 

35 

906 

-60 

0 

0.71 

-1.5 

26 

87074 

93 

35 

1^ 

-62 

0 

0.12 

0.0 

56 

87024 

97 

35 

1302 

-100 

0 

0.42 

-3.0 

44 

6.00-16.  Badlal  Pl^ 

Sk91A 

15 

662 

-330 

0 

3.33 

-22.9 

22 

8il924 

86 

15 

866 

-268 

0 

2.86 

-22.2 

23 

8^ 

96 

15 

894 

•95 

0 

0.80 

-1.0 

59 

91 

15 

898 

-112 

0 

0.98 

-0.5 

53 

91 

15 

900 

-174 

0 

l.W 

-7.0 

k2 

8ii874 

92 

35 

863 

-Ifl’ 

0 

2.64 

•U.1 

24 

84884 

95 

35 

885 

-167 

0 

1.97 

-7.0 

27 

84934 

97 

35 

085 

-72 

0 

0.40 

■1.0 

39 

8^ 

35 

53 

-42 

0 

0.39 

•2.0 

59 

84964 

9^ 

35 

893 

-35 

0 

0.15 

.1.5 

56 

(CoatlBMd) 
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Table  2  (Cootlnued) 


Test 

Deflection 

“Tssa — 

Towed 

Torque 

Sinkage 

sHp”'" 

0-6  in. 

No. 

Station 

i 

lb 

Force,  lb 

ft-lb 

in. 

Avg  Cl 

6iOO-i6i 

Radial  Ply 

,  with  Directional  Bar 

Tread 

S533A 

93 

15 

898 

-109 

0 

1.12 

-1.0 

66 

S531A 

94 

15 

908 

-189 

0 

1.98 

-4.9 

42 

S529A 

95 

35 

876 

-212 

0 

2.26 

-7.5 

26 

S532A 

93 

35 

888 

-97 

0 

1.18 

0.0 

44 

S53^A 

92 

35 

893 

-54 

0 

0.64 

-0.6 

63 

6.00-l£.  Solid  Rubber 

S524A 

85 

2 

430 

-148 

0 

2.19 

-19.0 

24 

S525A 

96 

2 

455 

-81 

0 

0.96 

-5.3 

34 

S^28A 

88 

3 

910 

-175 

0 

1.13 

.5.8 

56 

9.00-14,  2-PR 

S269A 

69 

10 

201 

-18 

0 

0.82 

-1.0 

26 

S2TU 

92 

10 

215 

-13 

0 

0.50 

-0.7 

39 

S239A 

89 

15 

243 

-33 

0 

0.65 

-3.0 

25 

S259A 

86 

15 

245 

-11 

0 

0.02 

0.0 

69 

S237A 

90 

15 

336 

J»d 

0 

0.87 

-1.1 

25 

S251A 

86 

15 

35l» 

-28 

0 

0.39 

0.0 

48 

S263A 

88 

15 

357 

-16 

0 

0.42 

0.0 

63 

S559A 

89 

15 

454 

-8 

0 

0.36 

-1.0 

71 

S26$A 

91 

15 

463 

-29 

0 

0.35 

0.0 

67 

S233A 

89 

15 

470 

-53 

0 

0.55 

-2.7 

44 

S2l»U 

87 

15 

481 

•103 

0 

1.29 

•5.1 

23 

S235A 

89 

15 

698 

-82 

0 

0.67 

-1.0 

45 

s268a 

92 

15 

699 

-4l 

0 

0.33 

0.0 

73 

S25SA 

90 

15 

856 

-377 

0 

4.30 

-47.9 

16 

S539A 

90 

15 

876 

-86 

0 

0.77 

-4*2 

48 

S255A 

100 

15 

884 

0 

4.74 

-55.8 

16 

SST^lA 

90 

15 

892 

-92 

0 

0.75 

-3.8 

50 

S57QA 

9‘^ 

15 

897 

-85 

0 

1.11 

-3.1 

45 

S573A 

90 

i; 

898 

-177 

0 

1.23 

-9.9 

35 

SSTIA 

91 

15 

900 

-167 

0 

1.26 

•6.8 

39 

S572A 

93 

15 

903 

-103 

0 

0.44 

-3.1 

51 

8576a 

96 

15 

905 

-38 

0 

0.60 

0.0 

66 

S25Aa 

91 

15 

906 

•121 

0 

0.91 

0.0 

45 

8537A 

87 

15 

906 

•62 

0 

O.lB 

.3.6 

54 

S305A 

93 

15 

907 

-50 

0 

0.37 

1.0 

67 

S255A 

105 

15 

906 

.444 

0 

4.45 

•44.8 

]£ 

8303A 

92 

15 

906 

•153 

0 

1.32 

J>.5 

4o 

8306a 

92 

15 

910 

-66 

0 

0.52 

-0.3 

72 

S575A 

9‘^ 

15 

913 

•41 

0 

0.51 

0.0 

57 

8a66A 

92 

15 

924 

-75 

0 

0.64 

-1.5 

60 

830iiA 

90 

15 

924 

-155 

0 

1.27 

-1.7 

4i 

8256a 

125 

15 

932 

0 

1.81 

.10.7 

30 

8256a 

U5 

15 

964 

.247 

0 

1.95 

-10.7 

30 

827QA 

90 

20 

497 

.66 

0 

O.M 

•3.1 

27 

8872a 

92 

20 

516 

-31 

0 

0.47 

.2.0 

44 

827U 

92 

80 

926 

.106 

0 

i.oe 

.<2.4 

44 

(Contljnwd} 
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Table  2  (Continued) 


‘TfesT’ 

Deflection 

No. 

Station  % 

S3l»5A 

88 

25 

S243A 

90 

25 

S26IA 

90 

25 

S253A 

89 

25 

S^kBk 

88 

25 

S33U 

89 

25 

S3^A 

90 

25 

S335A 

91 

25 

S267A 

88 

25 

S2^2A 

87 

25 

S238a 

87 

25 

S3^u 

91 

25 

S2^QA 

91 

25 

S262A 

91 

25 

S332A 

87 

25 

S2U2A 

88 

25 

saUdA 

88 

25 

S3l»3A 

90 

25 

S264a 

93 

25 

S23U 

92 

25 

S257A 

88 

25 

S257A 

104 

25 

S257A 

99 

25 

sAhk 

88 

25 

S3U9A 

94 

25 

S26QA 

99 

25 

S236A 

90 

25 

S2?8A 

116 

25 

S258a 

123 

25 

S273A 

94 

30 

S342A 

93 

35 

S3Ua 

93 

35 

S5*»TA 

91 

3‘j 

S5l>5A 

92 

35 

S5^»3A 

93 

35 

sM 

89 

35 

S567A 

88 

35 

8564 

86 

35 

S56U 

89 

35 

8  564a 

91 

35 

8565A 

92 

35 

sa95A 

84 

35 

S275A 

89 

35 

S277A 

88 

35 

S279A 

86 

35 

S28QA 

86 

35 

S297A 

90 

35 

S336a 

91 

35 

S346a 

35 

S26U 

91 

35 

losa 

lb 

9.00-ll» 

Towed  fllorque 

Force,  lb  ft-lb 

,  2-PR  (Continued) 

297 

-11 

0 

302 

-30 

0 

303 

-8 

0 

314 

-10 

0 

454 

-21 

0 

456 

-9 

0 

459 

-25 

0 

466 

-44 

0 

467 

-30 

0 

478 

-16 

0 

657 

-142 

0 

676 

-42 

0 

679 

-4o 

0 

688 

-21 

0 

689 

-26 

0 

890 

-203 

0 

896 

-151 

0 

907 

-118 

0 

916 

-43 

0 

930 

-77 

0 

1292 

-582 

0 

1330 

-637 

0 

1345 

-628 

0 

1368 

-483 

0 

1371 

-254 

0 

1380 

-80 

0 

l4oo 

-170 

0 

l406 

-354 

0 

1430 

-350 

0 

904 

-70 

0 

99 

-3 

0 

110 

-2 

0 

U4 

-6 

0 

236 

•12 

0 

240 

-IB 

0 

250 

-11 

0 

435 

-13 

0 

436 

-23 

0 

450 

0 

0 

451 

0 

0 

456 

J» 

0 

465 

-37 

0 

472 

-19 

0 

472 

.34 

0 

472 

-13 

0 

475 

-37 

0 

T25 

-18 

0 

726 

-75 

0 

730 

-50 

0 

732 

-72 

(Contiouad) 

0 
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SlnAage 

~§np~ 

"•y-S  in. 

In. 

Avg  Cl 

0.26 

0.0 

34 

0.42 

-3.4 

24 

0.14 

0.0 

63 

0.21 

-0.5 

48 

0.11 

-2.7 

68 

0.09 

-0.5 

50 

0.57 

-4.2 

33 

0.64 

-5.8 

26 

0.21 

-2.7 

68 

0.37 

-2.0 

44 

1.48 

-6.4 

21 

0.55 

-1.1 

36 

0.39 

-2.0 

46 

0.l4 

0.5 

69 

0.19 

-1.5 

53 

1.86 

-7.5 

28 

1.34 

—8.1 

25 

1.05 

-2.9 

33 

0.l4 

0.0 

68 

0.35 

-0.7 

49 

4.30 

22 

3.19 

22 

4.61 

22 

2.95 

-15.6 

26 

1.56 

-5.3 

36 

0.62 

0.0 

65 

0.79 

-1.0 

51 

5.19 

-11.1 

32 

2.14 

-9.9 

32 

0.13 

-2.0 

37 

0.66 

0.5 

26 

0.21 

0.6 

47 

0.43 

2.4 

70 

0.08 

-1.7 

45 

0.33 

-3.1 

25 

0.00 

-0.7 

67 

0.15 

-2.7 

30 

0.17 

-4.2 

30 

0.07 

-1.0 

45 

0.00 

-1.0 

56 

0.12 

61 

0.31 

•  J 

62 

0.13 

J>.7 

34 

0.07 

-2.7 

44 

0.33 

•2.0 

26 

0.29 

-4.2 

32 

0.11 

-1.0 

65 

0.69 

-6.4 

25 

0.27 

-7.0 

32 

1.19 

-6.4 

21 
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Table  2  (Continued) 


test 

Deflection 

Load 

Towed 

Torque 

Sinkage 

o-Cj  In. 

No. 

Station  lo 

lb 

Force,  lb 

ft -lb 

in. 

1» 

Avg  Cl 

9.00-lU,  2..PR  (Continued) 


S29U 

89 

35 

73'* 

JK) 

0 

0.56 

-2.5 

45 

S278A 

91 

35 

752 

-50 

0 

0.25 

-4.2 

47 

S538A 

92 

35 

862 

-53 

0 

0.31 

-4.7 

47 

S563A 

91 

35 

870 

-78 

0 

1.09 

-5.8 

29 

S535A 

99 

35 

879 

-162 

0 

1.69 

-9.9 

25 

S329A 

90 

35 

880 

-35 

0 

0.05 

-2.0 

48 

S562A 

88 

35 

881 

-45 

0 

0.02 

10.3 

54 

S5'HA 

97 

35 

884 

-143 

n 

1.65 

-11.7 

25 

S333A 

89 

35 

886 

-62 

0 

0.71 

-6.4 

32 

S536A 

97 

35 

890 

-28 

0 

0.11 

-0.5 

60 

S282A 

91 

35 

904 

-120 

0 

1.11 

-4.3 

27 

S299A 

91 

35 

914 

-35 

0 

0.03 

-0.5 

66 

S293A 

88 

35 

915 

-63 

0 

0.23 

-3.4 

39 

S3k7A 

91 

35 

962 

-40 

0 

o.u 

-1.0 

60 

S339A 

88 

35 

1021 

-202 

0 

1.95 

-10.5 

20 

S2S3A 

98 

35 

1050 

-182 

0 

1.81 

-6.4 

20 

S294a 

91 

35 

1050 

-46 

0 

0.31 

-2.C 

50 

S3*^2A 

88 

35 

1050 

-96 

0 

0.73 

-4.r 

39 

S33*^A 

88 

35 

1051 

-142 

0 

0.75 

-6.7 

29 

S298A 

91 

35 

1058 

-44 

0 

0.09 

-2.0 

60 

S33QA 

91 

35 

1058 

-51 

0 

0.23 

-5.1 

49 

S337A 

88 

35 

1204 

-344 

0 

2.65 

-U.l 

23 

S300A 

91 

35 

1237 

-65 

0 

0.23 

-0.5 

66 

ZihOA 

9k 

35 

1237 

-126 

0 

0.79 

-5.2 

37 

S281»A 

92 

35 

124o 

-240 

0 

1.68 

-3.6 

27 

3292A 

9k 

35 

1250 

-83 

0 

0.64 

•1.0 

49 

S2^A 

9k 

35 

1255 

•59 

0 

0.17 

•1.5 

63 

9.00-lU 

Replacing  OM  9 

.00-14, 

2-PR 

S7lf2A 

88 

15 

867 

-144 

0 

1.14 

-7.0 

32 

S737A 

93 

15 

878 

-66 

0 

0.63 

-3.1 

57 

S578a 

92 

15 

882 

-150 

0 

2.17 

-4.2 

36 

S7‘HA 

90 

15 

884 

-130 

0 

1.20 

-5.3 

36 

S743A 

91 

15 

864 

-74 

0 

0.65 

-1.0 

51 

S579A 

86 

15 

885 

.213 

0 

2.34 

.7.1 

29 

s^u 

91 

15 

892 

-100 

0 

0.95 

-5.0 

45 

S562A 

87 

15 

892 

-226 

0 

1.90 

-12.0 

27 

STit^A 

91 

15 

894 

-66 

0 

0.49 

-1.5 

48 

S738A 

92 

15 

895 

-79 

0 

0.48 

•3.4 

47 

S^3A 

93 

15 

900 

•75 

0 

0.76 

-1.0 

46 

92 

15 

904 

-159 

0 

1.42 

-6.0 

40 

S7M1A 

87 

15 

913 

-160 

0 

1.23 

-6.7 

32 

S7»»5A 

91 

15 

920 

-65 

0 

0.41 

-2.0 

57 

S739A 

91 

15 

938 

-66 

0 

0.62 

-2.0 

61 

S€42A 

98 

15 

1260 

-178 

0 

0.94 

J*.0 

50 

a&AA 

100 

15 

1501 

-116 

0 

0.55 

-1.0 

58 

S6U3A 

99 

15 

1304 

-109 

0 

0.60 

-0.4 

62 

(CoatlmMd) 
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Table  2  (Cootlnued) 


S689A 

92 

25 

kkl 

-39 

0 

0.43 

-6.0 

26 

8683A 

90 

25 

kk9 

-U 

0 

0.06 

-1.0 

32 

s68iiA 

92 

25 

452 

-20 

0 

0.10 

-1.0 

33 

S69QA 

92 

25 

-34 

0 

0.43 

-5.0 

26 

s6esA 

91 

25 

453 

-20 

0 

0.24 

-2.0 

38 

S687A 

87 

25 

853 

-151 

0 

2.58 

-13.0 

21 

S688a 

88 

25 

863 

•157 

0 

1.60 

-10.0 

22 

8686a 

90 

25 

874 

-80 

0 

0.68 

-3.0 

43 

S26A 

117 

25 

1020 

0-l».  4-PR 

-72 

0 

0.30 

-6.4 

57 

S26A 

124 

25 

1030 

-100 

0 

0.38 

-8.1 

57 

S32A 

87 

25 

1035 

-56 

0 

0.33 

-5.3 

60 

S26A 

127 

25 

1043 

-81 

0 

0.18 

-5.3 

44 

826A 

103 

25 

1044 

-60 

0 

0.19 

-5.2 

57 

8284 

85 

25 

1057 

-104 

0 

0.66 

-6.4 

30 

8264 

89 

25 

1062 

-50 

0 

0.04 

-3.9 

57 

8264 

133 

25 

1066 

•80 

0 

0.22 

-5.3 

44 

8314 

87 

25 

1070 

•70 

0 

0.31 

•4.2 

60 

8264 

99 

25 

1080 

-60 

0 

0.00 

-^',7 

44 

8274 

85 

25 

1080 

-119 

0 

0.91 

-5.9 

37 

8264 

85 

25 

1104 

-60 

0 

0.00 

-5.3 

44 

83CA 

99 

25 

1125 

-84 

0 

0.39 

-6.4 

42 

8294 

99 

25 

1128 

-87 

0 

0.59 

-6.4 

42 

15 

227 

•10 

0 

0.26 

-4.7 

37 

15 

227 

•l£ 

0 

0.67 

•4,2 

28 

15 

480 

-23 

0 

0.26 

-2.0 

60 

X5 

485 

-40 

0 

0.15 

-3*1 

43 

15 

666 

•140 

0 

1.53 

-11.1 

25 

15 

678 

.111 

0 

0.98 

•6.4 

43 

15 

825 

-451 

0 

4.69 

-55.0 

17 

15 

842 

.486 

0 

4.74 

-57.0 

17 

15 

858 

-532 

0 

5.57 

•57.0 

17 

15 

881 

-492 

0 

4.74 

-58.7 

17 

15 

890 

•116 

0 

1.01 

-3.1 

41 

15 

893 

•122 

0 

0.92 

-3.1 

41 

15 

•110 

0 

0.88 

•3.1 

41 

15 

893 

•112 

0 

0.86 

-2.6 

45 

15 

895 

-U5 

0 

1.23 

-5.3 

41 

15 

25 

•118 

0 

0.97 

•2.6 

45 

15 

897 

-103 

0 

0.79 

•2.6 

45 

15 

900 

•iBl 

0 

1.20 

52 

15 

902 

-80 

0 

0.38 

•3*6 

57 

15 

1060 

-132 

0 

0.95 

•2.0 

54 

15 

1270 

•210 

0 

1.28 

•3.4 

h 

(Continued) 
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Tible  2  (CoDtlnued) 


Test 

Lood 

■  1!  1  1  wm\'\ m 

mMuzmsM 

Ho, 

St&tiO)  > 

lb 

Force,  lb 

ft-lb 

In.  i 

Avg  CT 

9.00-14,  8-PR  (CoDtloued) 


sUi6a 

88 

25 

288 

-15 

0  . 

0.21 

-1.'^ 

37 

S407A 

88 

25 

302 

•24 

0 

0.25 

-1.7 

26 

S419A 

86 

25 

310 

-16 

0 

0.21 

-3.6 

37 

S400A 

89 

2^ 

432 

•20 

0 

0.17 

-3.0 

35 

S403A 

8T 

25 

455 

0 

W> 

9 

0 

0.84 

-5.8 

28 

S441A 

88 

25 

470 

-25 

0 

0.05 

-3.1 

56 

S410A 

a? 

25 

665 

-136 

0 

1.59 

-9-3 

25 

S417A 

90 

25 

892 

-102 

0 

0.39 

-4.2 

36 

S438A 

94 

25 

915 

-45 

0 

0.17 

-3.1 

59 

SkUBA 

95 

25 

12X0 

-176 

0 

1.^ 

-4.7 

4o 

S436a 

96 

25 

1225 

-76 

c 

0.13 

-1.7 

61 

S409A 

91 

35 

465 

-50 

0 

0.59 

-7.5 

23 

S442A 

89 

35 

468 

-32 

0 

0.04 

-2.0 

55 

S42eA 

90 

35 

470 

-31 

0 

0.04 

-2.7 

38 

Skikk 

91 

35 

738 

-116 

0 

1.18 

-9.1 

23 

SkUA 

89 

35 

m 

-120 

0 

1.88 

-7.0 

23 

S426a 

f 

35 

965 

-185 

0 

1.59 

-10.3 

21 

S429A 

85 

35 

n64 

-145 

0 

1.18 

-5.8 

34 

S4iiOA 

90 

35 

89: 

•42 

0 

0.00 

-1.3 

55 

S422A 

89 

35 

90a 

-78 

0 

0.33 

-2.7 

40 

S425A 

92 

35 

1038 

-233 

0 

1.72 

•12.4 

25 

S454a 

94 

35 

1232 

-123 

0 

0.78 

-3.3 

34 

S4$4a 

109 

35 

1232 

•m 

0 

0.62 

•2.5 

34 

S453A 

123 

35 

1233 

•109 

0 

0.39 

Jk,2 

38 

S453A 

100 

35 

1237 

•105 

0 

0.46 

-3.3 

38 

S453A 

90 

35 

1239 

•109 

0 

0.50 

-0.5 

38 

S454A 

U7 

35 

1241 

-106 

0 

0.61 

-2  .6 

34 

S439A 

92 

35 

1242 

.68 

0 

C.17 

-4.2 

54 

S453A 

136 

35 

1242 

-105 

0 

0.46 

-2.0 

38 

S43QA 

98 

35 

1243 

-134 

0 

0.75 

•2.3 

39 

S4^A 

322 

35 

1267 

-107 

0 

0.59 

•2s6 

J 

5.00-12.  2-IH 

S614A 

64 

15 

133 

-57 

0 

2.20 

•23.0 

14 

S6iaA 

99 

15 

136 

-52 

0 

2.49 

•35,0 

15 

S6a6A 

9T 

15 

146 

-U 

0 

0.49 

d.o 

46 

S620A 

94 

15 

151 

-14 

0 

0.63 

-5.0 

33 

S619A 

yst 

15 

203 

-102 

0 

3.36 

-47.0 

]£ 

s638a 

m 

15 

222 

-27 

0 

0.61 

-4.0 

47 

s63Qa 

96 

15 

223 

-13 

0 

0.59 

-2.0 

54 

S63M 

93 

15 

225 

-4l 

0 

0.99 

•6.0 

37 

S615A 

g 

15 

244 

•44 

0 

1.01 

-6.0 

38 

s6a2A 

86 

15 

310 

-93 

0 

1,48 

-13.0 

35 
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Table  2  (Continued) 


Test 

Deflection 

Load 

Towed 

Torque 

Slnkage 

Slip 

0-6  In. 

No. 

Station 

...■I.  . 

lb 

Force,  lb 

ft -lb 

in. 

Avg  Cl 

^.00-12,  2-PR  (Continued) 


S632A 

95 

15 

348 

.49 

0 

0.91 

-4.7 

59 

s64oa 

101 

15 

434 

-49 

0 

1.04 

-10.0 

50 

s624a 

92 

15 

445 

-154 

0 

1.98 

-20.0 

37 

S636A 

100 

15 

448 

-168 

0 

1.99 

-23.0 

42 

S626A 

91 

15 

46l 

-Il4 

0 

1.27 

-7.0 

46 

S617A 

93 

35 

132 

-37 

0 

1.65 

-21.0 

15 

S62IA 

90 

35 

155 

-9 

0 

0.28 

-3.0 

40 

S629A 

96 

35 

161 

-4 

0 

0.35 

-1.0 

54 

S639A 

125 

35 

219 

-n 

0 

0.08 

-3.0 

53 

S73ltA 

92 

35 

220 

-9 

0 

0.10 

-4,8 

4o 

S63IA 

93 

35 

224 

-12 

0 

0.24 

-4.0 

57 

S635A 

122 

35 

225 

-25 

0 

0.48 

-6.0 

37 

S6i6a 

96 

35 

232 

-12 

0 

0.18 

-3-0 

4o 

S732A 

90 

35 

325 

.47 

0 

0.77 

-9.1 

22 

S733A 

94 

35 

326 

-29 

0 

o.n 

.3.6 

42 

s666a 

115 

35 

327 

-42 

0 

0.90 

-5.0 

34 

S67OA 

115 

35 

332 

-30 

0 

0.35 

-3.0 

47 

S672A 

94 

35 

334 

-12 

0 

0.24 

-2.0 

56 

S735A 

90 

35 

338 

-20 

0 

0.20 

-4.0 

61 

S633A 

92 

35 

343 

-31 

0 

0.48 

-3.0 

58 

s665A 

89 

35 

345 

-50 

0 

0.76 

-6.0 

35 

s669A 

93 

35 

347 

-23 

0 

0.26 

-4.0 

46 

s623A 

98 

35 

348 

.43 

0 

0.72 

-5.0 

33 

S667A 

U5 

35 

437 

-94 

0 

1.37 

-8.0 

32 

S  66Ua 

88 

35 

438 

-94 

0 

1.22 

-9.0 

31 

S637A 

123 

35 

446 

-71 

0 

0.91 

-6.0 

39 

S668A 

90 

35 

447 

-87 

0 

1.52 

-8.0 

37 

S61^1A 

123 

35 

449 

-33 

0 

0.47 

-3.0 

55 

S625A 

92 

35 

453 

-66 

0 

1.05 

-6.0 

37 

S627A 

96 

35 

46l 

-30 

0 

0.35 

-2.0 

49 

S736A 

96 

35 

461 

-28 

0 

0.09 

-3.0 

61 

S67IA 

92 

35 

466 

-29 

4.50-7,  2-PR 

0 

0.47 

-2.0 

53 

S585A 

91 

15 

100 

-28 

0 

1.33 

-25.0 

17 

S593A 

102 

15 

109 

-6 

0 

0.39 

-6.0 

43 

S59‘^A 

97 

15 

no 

0 

0 

o.4o 

-4.0 

59 

S586a 

100 

15 

n5 

-12 

0 

0.21 

-5.0 

37 

S59U 

92 

15 

122 

-38 

0 

1.10 

-21.2 

24 

S483A 

86 

15 

167 

-55 

0 

1.25 

-19.8 

25 

S379A 

95 

15 

174 

-28 

0 

0.34 

-5‘3 

51 

S387A 

105 

15 

175 

-36 

0 

0.70 

-7.0 

42 

S395A 

128 

15 

176 

-79 

0 

1.70 

-37.9 

24 

S395A 

120 

15 

180 

-74 

0 

1.61 

-34.2 

24 

S4T3A 

94 

15 

I3l 

-42 

0 

0.89 

-10.5 

4l 

S387A 

95 

15 

182 

-36 

0 

0.65 

-5.3 

42 

S395A 

115 

15 

182 

-75 

0 

1.62 

-34.2 

24 

S379A 

125 

15 

183 

-28 

0 

0.43 

-5.3 

51 

S395A 

100 

15 

183 

-79 

0 

1.72 

-35-1 

24 

(Continued) 
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Table  2  (Continued) 


Test 

Deflection 

Load 

Towed 

torque 

Sinkage 

Slip 

0-6  in. 

No. 

station 

.  . .. 

lb 

Force,  lb 

ft-lb 

in. 

Avg  Cl 

4.50-7 

,  2 -PR  (Continued) 

S379A 

105 

15 

184 

-28 

0 

0.47 

-4.7 

51 

S387A 

125 

15 

190 

-34 

0 

0.65 

-4.2 

42 

S379A 

115 

15 

191 

-28 

0 

0.46 

-7.5 

51 

S387A 

115 

15 

191 

-35 

0 

0.65 

-5.3 

42 

s476a 

97 

15 

192 

-12 

0 

0.15 

-3.1 

S397A 

107 

15 

210 

-94 

0 

1.75 

-37.0 

26 

s484a 

87 

15 

212 

-72 

0 

1.29 

-21.2 

24 

S397A 

95 

15 

216 

-94 

0 

1. 58 

-37.0 

26 

S389A 

U5 

15 

221 

-55 

0 

0.90 

-13.6 

4l 

S397A 

115 

15 

221, 

-99 

0 

1.68 

-37.0 

26 

S38U 

105 

15 

225 

-37 

0 

0.50 

-4.7 

70 

S38IA 

115 

15 

227 

-37 

0 

0.47 

-6.4 

70 

S38IA 

125 

15 

228 

-4o 

0 

0.51 

-8.1 

70 

S389A 

95 

15 

228 

-53 

0 

0.78 

-8.7 

41 

S397A 

125 

15 

230 

-no 

0 

1.76 

-40.8 

26 

S389A 

105 

15 

231 

-50 

0 

0.78 

-12.4 

4l 

S38U 

95 

15 

233 

-42 

0 

0.47 

-6.4 

70 

S464A 

90 

15 

234 

-63 

0 

1.09 

-13.6 

31 

S389A 

125 

15 

238 

-55 

0 

0.79 

-9.9 

4l 

3466 A 

100 

15 

246 

-20 

0 

0.43 

-1.0 

56 

S39IA 

no 

15 

341 

-128 

0 

1.57 

-26.6 

38 

S39IA 

115 

15 

341 

-136 

0 

1.70 

-32.4 

38 

S383A 

n5 

15 

342 

-83 

0 

0.82 

-14.9 

73 

S383A 

125 

15 

346 

-87 

0 

0.82 

-12.4 

73 

S383A 

105 

15 

348 

-86 

0 

0.89 

-13.0 

73 

S383A 

95 

15 

349 

-90 

0 

0.86 

-13.6 

73 

s468a 

94 

15 

349 

-72 

0 

0.69 

-4.2 

54 

S472A 

97 

15 

352 

-97 

0 

1.03 

-n.i 

42 

S39U 

95 

15 

355 

-143 

0 

1.65 

-29.0 

38 

S391A 

125 

15 

357 

-138 

0 

1.61 

-25.8 

38 

S39IA 

105 

15 

361 

-136 

0 

1.59 

-26.6 

38 

S394A 

105 

15 

442 

-184 

0 

1.77 

-29.0 

4l 

S394a 

n5 

15 

457 

-185 

0 

1.87 

-29.0 

4l 

S394a 

95 

15 

458 

-191 

0 

1.77 

-27.4 

4l 

S394a 

125 

15 

459 

-194 

0 

1.82 

-30.7 

4l 

s386a 

105 

15 

464 

-144 

0 

1.17 

-13.6 

51 

S386a 

125 

15 

464 

-145 

0 

1.10 

-13.0 

51 

s477A 

99 

15 

467 

-92 

0 

0.57 

-3.1 

68 

S386a 

95 

15 

477 

-l4o 

0 

1.03 

-li.i 

51 

S386a 

115 

15 

477 

-147 

0 

1.18 

-14.3 

51 

S584A 

87 

25 

90 

-24 

0 

0.97 

-23.0 

16 

S584A 

89 

25 

90 

-26 

0 

1.27 

-20.0 

16 

S592A 

99 

25 

105 

-9 

0 

0.20 

-4.0 

38 

S589A 

101 

25 

n5 

-9 

0 

0.29 

-3.0 

56 

S59OA 

87 

25 

la 

-36 

0 

0.79 

-25.0 

23 

S482A 

91 

25 

an 

-70 

0 

1.31 

-17.6 

39 

S486a 

89 

25 

213 

-73 

0 

1.34 

-19.0 

25 

S396A 

90 

25 

215 

-80 

0 

1.30 

-19.0 

22 

S38QA 

95 

25 

219 

-27 

0 

0.26 

-5.3 

57 

S396A 

95 

25 

220 

-50 

0 

1.50 

-33.3 

22 

S396A 

102 

25 

22? 

-93 

0 

1.65 

•29.9 

22 

S380A 

105 

25 

'  226 

-^•6 

0 

0.37 

-5.3 

57 
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Table  2  (Continued) 


Test  Inflection 


Wo. 

Station 

S463A 

97 

25 

S38OA 

11$ 

25 

S38OA 

12$ 

2$ 

S388A 

11$ 

25 

S396A 

11$ 

2$ 

S388A 

90 

2$ 

S396A 

12$ 

25 

S388a 

100 

2$ 

S388a 

12$ 

25 

Sk6$A 

97 

2$ 

S398A 

92 

2$ 

S398A 

114 

2$ 

S478A 

85 

2$ 

S39QA 

11$ 

2$ 

S39QA 

12$ 

25 

S398A 

126 

2$ 

S39OA 

100 

25 

S390A 

90 

2$ 

S382A 

10$ 

25 

S398A 

100 

25 

S382A 

125 

25 

S39Ba 

111 

25 

S382A 

95 

25 

S382A 

11$ 

25 

SU67A 

93 

25 

S47U 

99 

25 

S384A 

125 

25 

S384A 

100 

2$ 

S384a 

ns 

2$ 

S392A 

105 

25 

S384a 

105 

25 

S  392/1 

95 

25 

S392A 

n$ 

25 

S392A 

125 

25 

8$87A 

87 

25 

S393A 

107 

25 

S393A 

UB 

25 

S47$A 

95 

25 

S393A 

127 

25 

S$88a 

101 

25 

S393A 

98 

25 

8385A 

125 

25 

8385A 

105 

25 

8385A 

ns 

25 

8385A 

95 

25 

873aA 

91 

35 

8Ta9A 

99 

35 

S$12A 

93 

35 

873CA 

96 

35 

l^owed 

Torque 

lb 

Force,  lb 

ft-lb 

4. $0-7,  2-PR  (Continued) 


230 

-36 

0 

231 

-26 

0 

231 

-2$ 

0 

231 

-35 

0 

231 

-97 

0 

232 

-38 

0 

236 

-95 

0 

239 

-39 

0 

2U3 

-37 

0 

244 

-13 

0 

319 

-190 

0 

324 

-195 

0 

32$ 

-no 

0 

328 

-60 

0 

330 

-60 

0 

332 

-226 

0 

333 

-60 

0 

334 

-60 

0 

336 

-43 

0 

338 

-183 

0 

340 

-4$ 

0 

340 

-194 

0 

343 

-47 

0 

346 

-47 

0 

349 

-37 

0 

353 

-58 

0 

4l4 

-64 

0 

419 

-6$ 

0 

419 

-67 

0 

420 

-128 

0 

422 

-66 

0 

422 

-130 

0 

423 

-132 

0 

430 

•133 

0 

44$ 

-180 

0 

448 

•161 

0 

456 

-166 

0 

458 

-108 

0 

459 

-170 

0 

468 

-80 

0 

468 

-155 

0 

472 

-84 

0 

475 

•82 

0 

475 

•82 

0 

479 

•80 

0 

205 

•54 

0 

232 

•25 

0 

237 

-20 

0 

456 

•66 

0 

(Contlmied) 


Sinkage  slip  0-6  In. 

in-  i  Avg  Cl 


0.48 

-4.2 

33 

0.36 

-4.2 

57 

0.32 

-4.2 

57 

0.60 

-7.5 

43 

1.66 

-30.7 

22 

0.66 

-6.4 

43 

1.62 

-29.9 

22 

0.69 

-8.7 

43 

0.68 

-7.0 

43 

0.29 

0.0 

56 

2.82 

-62.6 

21 

3.08 

-62.6 

21 

1.84 

-24.$ 

22 

0.$6 

-$.8 

46 

0.43 

-7.5 

46 

3.4$ 

-78.6 

21 

0.48 

-$.8 

46 

0.$8 

•5.3 

46 

0.37 

-3.6 

70 

2.76 

-56.3 

21 

0.39 

-4.7 

70 

2.90 

-62.6 

21 

0.38 

0.0 

70 

0.43 

-2.5 

70 

0.28 

-3.1 

56 

o.$o 

-3.1 

42 

0.53 

-4.2 

72 

o.$6 

-4.7 

72 

0.63 

-$.8 

72 

1.18 

-13.0 

43 

0.63 

-3.6 

72 

1.12 

-13.0 

43 

1.18 

-i4.9 

43 

1.18 

-14.3 

43 

1.95 

-27.6 

44 

1.49 

-23.5 

4o 

1.53 

-26.6 

40 

0.87 

-11.1 

45 

1.51 

-2S.0 

4o 

0.48 

-6.0 

52 

1.43 

•21.2 

40 

0.61 

-8.7 

57 

0.60 

-4.7 

57 

0.58 

-5.8 

57 

0.58 

-5.3 

57 

1.09 

-15.0 

25 

0.04 

“6»0 

56 

0.17 

-3.1 

38 

0.88 

-6.7 

50 

(Sheet  17  of  iB  aheeta) 
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Table  2  (Concluded) 


A 


Test 

Deflection 

Load 

Towed  Torque 

Slnkage 

sUp 

-6  in. 

No. 

station 

i 

lb  Force,  lb  ft -lb 

in. 

f. 

vg  Cl 

4.50-7. 

2-PR  (Continued) 

S513A 

92 

35 

455 

-75  0 

0.59 

-4.7 

37 

S514A 

90 

35 

246 

-19  0 

0.48 

-5.3 

58 

S515A 

91 

35 

485 

-45  0 

0.52 

-1.5 

55 

S516A 

94 

35 

215 

-40  0 

0.93 

-12.4 

30 

4. 50-18 j 

,  4-PR,  Dual  Configuration,  No  Spacing 

S6IOA 

90 

15 

880 

-199  0 

1.55 

-5.9 

33 

S608a 

92 

15 

900 

-85  0 

0.45 

-3.0 

50 

S605A 

86 

35 

882 

-292  0 

2.49 

-26.0 

16 

S6IIA 

121 

35 

893 

-103  0 

1.01 

-5.3 

33 

S609A 

92 

35 

898 

-46  0 

0.20 

-2.0 

50 

s6o6a 

91 

35 

914 

-88  0 

0.72 

-4.0 

32 

4.50-18, 

4-FR,  Dual  Configuration,  l-ln. 

Spacing 

S602A 

96 

15 

891 

-461  0 

3.91 

-56.2 

16 

S6OIA 

88 

15 

901 

-88  0 

0.61 

-9.0 

45 

S597A 

101 

15 

908 

-124  0 

1.11 

-4.0 

38 

S603A 

120 

35 

899 

-346  0 

2.83 

-34.2 

IT 

S599A 

97 

35 

914 

-96  0 

0.65 

-3.0 

32 

S60OA 

91 

35 

920 

•44  0 

0.39 

-1.0 

48 

16x15-6R. 

2-PR.  Terra-Tire 

S64SA 

89 

15 

206 

-44  0 

1.03 

-15.0 

18 

S646A 

98 

15 

220 

-24  0 

0.43 

-3.2 

32 

S65QA 

93 

15 

221 

-7  0 

0.22 

-2.7 

50 

S648A 

86 

15 

437 

-60  0 

0.42 

-5.0 

36 

S6U9A 

92 

15 

454 

-30  0 

0.54 

-1.0 

42 

S63U 

85 

15 

662 

-263  0 

1.36 

-30.0 

17 

S652A 

101 

15 

709 

-U5  0 

0.91 

-4.0 

4o 

S6$4a 

91 

15 

7a 

-134  0 

1.06 

-6.0 

39 

s653A 

91 

15 

728 

.86  0 

0.65 

-1.0 

54 

sS^fiA 

97 

25 

212 

.30  0 

0.45 

-9.0 

a 

8662A 

93 

25 

215 

-2  0 

0.16 

-1.0 

57 

S659A 

96 

25 

224 

-6  0 

0.45 

0.0 

4o 

S657A 

89 

25 

426 

.125  0 

0.66 

-ifi.o 

19 

S66QA 

90 

25 

460 

-31  0 

0.37 

-2.0 

39 

S661A 

91 

25 

460 

-17  0 

0.26 

0.0 

55 

S6^$A 

92 

25 

707 

.90  0 

0.63 

-4,0 

38 

S663A 

90 

25 

727 

-30  0 

0.32 

-3.0 

57 

ir^  iHHwSiv) 


63 


Table  3 

SvmaBary  of  Teat  Results 
Yuma  Sand,  Pass  1,  Self-Propelled  Point 


Test 

Deflection 

Load 

Torque 

Slnka^e 

Slip 

0-6  In. 

Wo. 

Station 

^  - 

lb 

Pull,  lb 

ft -lb 

In. 

Avg  Cl 

1.75-26 »  Bicycle 


S50UA 

101 

15 

92 

0 

22 

1.88 

5-2 

24 

S51QA 

98 

15 

104 

0 

10 

0.51 

2.6 

68 

SU99A 

102 

15 

125 

0 

24 

1.08 

3.4 

43 

S503A 

in 

15 

2l4 

0 

94 

4.60 

26.7 

21 

S508A 

108 

15 

231 

0 

92 

4.29 

19.7 

25 

S497A 

ll4 

15 

233 

0 

75 

2.30 

9.1 

37 

S5UA 

99 

15 

246 

0 

53 

1-33 

5.1 

67 

S502A 

101 

35 

96 

0 

28 

2.27 

9.5 

19 

S505A 

99 

35 

104 

0 

21 

1.79 

5.7 

22 

S50QA 

99 

35 

132 

0 

4 

0.64 

0.5 

42 

S50U 

107 

35 

211 

0 

81 

4.60 

20.3 

17 

S506A 

109 

35 

216 

0 

50 

4.57 

24.0 

23 

S509A 

109 

35 

225 

0 

82 

3.92 

21.1 

22 

SU98A 

107 

35 

240 

0 

67 

2.06 

10.3 

37 

S507A 

104 

35 

250 

0 

4.00-18,  2-PR 

4o 

2.26 

14.5 

34 

SYSiA 

94 

15 

165 

0 

28 

1.51 

-0.5 

21 

S727A 

100 

15 

173 

0 

43 

2.25 

0.0 

20 

S719A 

89 

15 

203 

0 

4 

0.18 

-2.0 

51 

S59A 

105 

15 

319 

0 

101 

2.19 

12.4 

24 

sU8a 

95 

15 

339 

0 

70 

1.13 

9.0 

4o 

S79A 

99 

15 

345 

0 

47 

0.76 

1.0 

56 

S319A 

93 

15 

354 

0 

43 

0.90 

0.5 

53 

S37A 

122 

15 

4io 

0 

210 

5.93 

45.9 

15 

S7U 

108 

15 

433 

0 

148 

2.93 

13.7 

23 

S6IA 

106 

15 

505 

0 

142 

1.56 

9.5 

48 

S62A 

104 

15 

508 

0 

148 

1.96 

n.8 

42 

S56A 

109 

15 

509 

0 

201 

3.33 

26.1 

25 

si«6a 

95 

15 

531 

0 

no 

1.34 

1.0 

46 

S36a 

103 

15 

548 

0 

148 

3.64 

13.0 

4o 

SU2A 

93 

15 

551 

0 

108 

1.22 

12.0 

58 

S52A 

93 

15 

551 

0 

no 

1.06 

8.6 

60 

S50A 

96 

15 

553 

0 

no 

0.85 

8.0 

61 

SUOK 

89 

15 

582 

0 

101 

i.n 

7.4 

75 

S69A 

112 

15 

608 

0 

251 

3.03 

22.5 

35 

s68a 

107 

15 

622 

0 

192 

1.89 

14.4 

50 

S325A 

97 

15 

641 

0 

105 

1.03 

4.8 

62 

S32U 

95 

15 

661 

0 

149 

1.61 

7.8 

47 

S77A 

105 

15 

665 

0 

129 

1.41 

8.9 

56 

S323A 

97 

15 

TT9 

0 

182 

1.47 

9-1 

57 

S58a 

105 

25 

321 

0 

86 

2.01 

8.3 

24 

S6Aa 

97 

25 

344 

0 

19 

0.26 

0.0 

58 

S6AA 

101 

25 

352 

0 

41 

0.61 

0.0 

4o 

S8OA 

99 

25 

353 

0 

20 

0.27 

1.5 

56 

ST2A 

106 

25 

447 

0 

140 

2.73 

12.6 

23 

(Cootinued) 
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Table  3  (Continued) 


Test 

Deflection 

Load 

Torque 

Sinkage 

Slip 

0-6  in 

No. 

Station 

lb 

Pull,  lb 

ft -lb 

In. 

Avg  Cl 

4.00-18 

,  2-PR  (Continued) 

S326a 

104 

25 

487 

0 

15  < 

2.90 

14.2 

25 

S309A 

106 

25 

502 

0 

176 

3.49 

14.5 

22 

3T0A 

107 

25 

512 

0 

132 

1.64 

11.9 

35 

ST5A 

102 

25 

520 

0 

58 

0.92 

3.4 

58 

S53A 

96 

25 

534 

0 

90 

1.19 

5.0 

44 

S73A 

102 

25 

550 

0 

83 

0.83 

5.5 

60 

S5^A 

98 

25 

652 

0 

146 

1.68 

9.1 

44 

S307A 

99 

25 

666 

0 

84 

1.05 

5.1 

4o 

S322A 

9h 

25 

671 

0 

80 

1.09 

2.9 

54 

S82A 

100 

25 

678 

0 

68 

0.44 

2.0 

62 

S78A 

104 

25 

692 

0 

85 

0.80 

2.7 

56 

S308a 

105 

25 

992 

0 

291 

2.36 

17.4 

44 

S327A 

113 

25 

1012 

0 

311 

2.63 

16.7 

44 

S324a 

102 

25 

1013 

0 

244 

1.73 

9.8 

53 

s8ia 

109 

25 

1020 

0 

280 

1-95 

11.9 

62 

s83A 

106 

25 

1064 

0 

297 

2.16 

12.3 

58 

S312A 

100 

35 

no 

0 

1 

0.14 

-0.5 

29 

S728A 

97 

35 

186 

0 

21 

1.07 

-0.2 

21 

S724A 

95 

35 

186 

0 

13 

0.90 

2.4 

20 

S72U 

92 

35 

187 

0 

4 

0.13 

-2.7 

4i 

S720A 

91 

35 

211 

0 

7 

0.08 

-4.2 

50 

S55A 

98 

35 

336 

0 

60 

1.19 

6.6 

25 

S6QA 

100 

35 

345 

0 

27 

0.16 

1.0 

48 

S38A 

108 

35 

450 

0 

165 

3.64 

26.7 

15 

S63a 

103 

35 

508 

0 

87 

1.07 

6.8 

42 

S310A 

104 

35 

515 

0 

113 

2.16 

6.5 

25 

S35A 

89 

35 

518 

0 

80 

1.17 

3.9 

4o 

Sl*5A 

95 

35 

536 

0 

51 

0.49 

0.4 

46 

S5U 

93 

35 

536 

0 

43 

0.43 

0.0 

60 

S320A 

95 

35 

540 

0 

14 

0.4l 

0.0 

56 

S39A 

89 

35 

551 

0 

34 

0.50 

2.0 

75 

S1»9A 

94 

35 

556 

0 

31 

0.32 

2.0 

61 

S41A 

90 

35 

580 

0 

4o 

0.50 

0.0 

58 

S725A 

108 

35 

6\0 

0 

234 

4.24 

20.0 

21 

S3UA 

no 

35 

017 

0 

215 

3.33 

21.4 

24 

S326A 

m 

35 

654 

0 

174 

2.71 

11.9 

26 

S326A 

106 

35 

662 

0 

218 

3.23 

22.9 

26 

S317A 

102 

35 

667 

0 

52 

0.74 

1.0 

43 

S67A 

120 

35 

940 

0 

3^ 

3.41 

27.4 

43 

S318A 

103 

35 

1037 

0 

170 

1.63 

7.0 

44 

Slhk 

106 

35 

1040 

0 

192 

1.50 

8.5 

60 

S76A 

105 

35 

1050 

0 

142 

1.16 

5.6 

58 

SU7A 

103 

35 

1070 

0 

265 

2.17 

18.0 

40 

4. 

50-lB,  4-P8 

S356a 

105 

15 

453 

0 

U7 

1.85 

7.4 

33 

Sll»9A 

U2 

15 

460 

0 

172 

3.42 

23.4 

22 

S133A 

94 

15 

464 

0 

45 

0.73 

2.6 

59 

SI12A 

101 

15 

476 

0 

76 

1.40 

6.0 

44 

S11«U 

97 

15 

482 

0 

62 

0.81 

1.8 

55 

S366A 

104 

15 

701 

0 

91 

1.40 

7.0 

57 

(Contlnvked) 
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Table  3  (Continued) 


Test 

Deflection 

Load 

Torque 

Sinkage 

Slip 

0-6  in- 

No. 

•Station 

i  . 

lb 

PuU.  lb 

ft-lb 

in. 

56 

Avg  Cl 

4.50-18, 

4-PR  (Continued) 

S360A 

106 

15 

717 

0 

202 

2.11 

11.5 

42 

S363A 

107 

15 

920 

0 

260 

2.19 

10.1 

46 

SlUOA 

109 

15 

925 

0 

210 

1.50 

11.2 

59 

S142A 

107 

15 

925 

0 

212 

1.69 

10.6 

60 

S139A 

104 

15 

936 

0 

230 

1.75 

9.5 

54 

S353A 

98 

25 

267 

0 

58 

1.66 

6.1 

19 

Sll»7A 

93 

25 

277 

0 

33 

1.13 

0.0 

22 

S13U 

93 

25 

284 

0 

15 

0.65 

1.5 

59 

S13QA 

98 

25 

295 

0 

16 

0.84 

0.7 

57 

S113A 

96 

25 

300 

0 

20 

0.66 

-1.0 

4o 

S136A 

94 

25 

366 

0 

23 

1.06 

1.5 

56 

S352A 

102 

25 

44l 

0 

141 

2.82 

12.8 

23 

S145A 

106 

25 

456 

0 

139 

2.82 

11.9 

23 

S132A 

94 

25 

470 

0 

32 

1.44 

-0.5 

57 

SUkk 

96 

25 

478 

0 

33 

0.64 

0.0 

43 

S365A 

96 

25 

731 

0 

62 

0.57 

-0.5 

61 

S359A 

103 

25 

751 

0 

130 

1.37 

2.0 

4l 

SU9A 

99 

25 

945 

0 

91 

0.94 

3.8 

64 

Sll*3A 

100 

35 

450 

0 

104 

a. 36 

6.4 

19 

SI3IA 

94 

35 

466 

0 

27 

0.74 

.0.5 

57 

S9QA 

104 

35 

469 

0 

42 

0.67 

0.7 

38 

S1I6a 

98 

35 

469 

0 

20 

0.32 

1.0 

52 

S9^A 

96 

35 

470 

0 

50 

0.56 

2.6 

33 

S123A 

96 

35 

470 

0 

32 

0.67 

0.0 

56 

SI26A 

98 

35 

470 

0 

31 

0.80 

0.0 

55 

S35IA 

95 

35 

470 

0 

105 

2.00 

8.7 

25 

SU7A 

98 

35 

472 

0 

26 

0.82 

-1.0 

57 

S9U 

96 

35 

473 

0 

40 

0.56 

0.6 

31 

SIO6A 

97 

35 

473 

0 

38 

0.82 

0.0 

39 

S12aA 

97 

35 

475 

0 

38 

0.82 

0.0 

64 

SI3OA 

95 

35 

475 

0 

31 

0.82 

1.0 

56 

S107A 

98 

35 

476 

0 

33 

1.23 

1.0 

33 

S103A 

97 

35 

477 

0 

48 

0.73 

-1,5 

34 

S123A 

99 

35 

478 

0 

32 

0.71 

0.7 

65 

SIOU 

101 

35 

480 

0 

81 

0.49 

3.5 

44 

893A 

97 

35 

487 

0 

43 

0.90 

1.0 

34 

S152A 

100 

35 

920 

0 

99 

0.58 

2.0 

40 

892A 

108 

35 

926 

0 

168 

1.44 

10.1 

33 

S120A 

98 

35 

930 

0 

70 

0.82 

0.3 

62 

8129A 

98 

35 

930 

0 

62 

0.58 

l.O 

58 

81$U 

102 

35 

930 

0 

128 

0.51 

2.4 

42 

810i»A 

103 

35 

932 

0 

IB5 

2.42 

6.1 

36 

S128A 

97 

35 

934 

0 

70 

0.90 

1.5 

62 

S121A 

99 

35 

935 

0 

88 

1.09 

1.0 

s 

SlJilA 

102 

35 

935 

0 

156 

1.24 

4.3 

41 

8iS3A 

105 

35 

937 

0 

iSo 

1.73 

9-4 

31 

89SA 

102 

35 

940 

0 

214 

2.07 

9*4 

32 

896a 

100 

35 

940 

0 

139 

1.10 

5.8 

40 

(Cootlnuad) 
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Table  3  (Continued) 


Test 

Deflection 

Torque 

No.  Station 

% 

lb 

Pull,  lb  ft-lb 

in. 

i 

Avg  Cl 

4.^0-l8,  U-PR  (Continued) 


S115A 

97 

35 

940 

0 

70 

0.93 

1.5 

55 

S118a 

98 

35 

940 

0 

68 

0.60 

0.0 

60 

S357A 

105 

35 

945 

0 

256 

2.84 

13.2 

30 

S127A 

99 

35 

948 

0 

72 

0.82 

2.9 

59 

SllOA 

99 

35 

949 

0 

112 

1.05 

3.1 

38 

S124a 

98 

35 

949 

0 

92 

0.94 

1.0 

58 

S102A 

100 

35 

960 

0 

100 

1.52 

2.8 

44 

sio8a 

99 

35 

964 

0 

90 

1.14 

4.0 

38 

S155A 

104 

35 

964 

0 

171 

l.T-’^ 

6.6 

39 

S109A 

99 

35 

965 

0 

103 

1.46 

1.0 

36 

S105A 

100 

35 

968 

0 

no 

1.42 

5.4 

37 

S364a 

104 

35 

1226 

0 

120 

0.97 

2.6 

53 

S36IA 

no 

35 

1240 

0 

268 

2.02 

6.0 

42 

S135A 

103 

35 

1473 

0 

130 

1.35 

1.6 

58 

S362A 

no 

35 

1477 

0 

268 

2.07 

7.4 

53 

S137A 

101 

35 

14^ 

0 

6.00-16,  2-PR 

155 

1.70 

2.7 

53 

S709A 

96 

15 

198 

0 

43 

1.82 

2.0 

21 

S693A 

94 

15 

208 

0 

51 

2.24 

0.0 

16 

S679A 

90 

15 

224 

0 

2 

0.40 

-3.0 

31 

S705A 

90 

15 

229 

0 

2 

0.01 

-0.1 

52 

S696A 

100 

15 

260 

0 

92 

2.58 

4.9 

14 

S6e2A 

92 

15 

324 

0 

22 

0.31 

-1.0 

43 

S677A 

103 

15 

412 

0 

140 

3.32 

7.0 

Id 

S698A 

104 

15 

412 

0 

l4l 

2.96 

9.3 

16 

S715A 

100 

15 

426 

0 

133 

2.64 

5.2 

22 

S7m 

92 

15 

436 

0 

21 

0.27 

0.0 

50 

S675A 

93 

15 

449 

0 

44 

0,75 

1.0 

38 

S673A 

90 

15 

455 

0 

14 

0.31 

-2.0 

48 

S523A 

94 

15 

883 

0 

83 

0.52 

2.0 

52 

S52U 

99 

15 

899 

0 

199 

1.69 

9.5 

39 

57X3A 

96 

15 

899 

0 

131 

1.03 

4.3 

49 

S694a 

94 

25 

217 

0 

27 

0.99 

-5.0 

17 

S71QA 

97 

25 

218 

0 

35 

1.10 

1.0 

21 

s6eu 

91 

25 

227 

0 

9 

0.06 

-2.0 

4l 

S706a 

93 

25 

231 

0 

6 

0.06 

-0.5 

54 

S^2A 

96 

25 

401 

0 

113 

2.53 

2.0 

16 

S699A 

93 

25 

451 

0 

24 

0.24 

0.0 

38 

S704A 

89 

25 

463 

0 

U 

0.60 

-0.2 

s697A 

108 

25 

560 

0 

223 

3.82 

17.5 

19 

S70U 

91 

25 

579 

J 

26 

0.39 

-1.3 

43 

S708a 

90 

25 

587 

0 

15 

0.99 

-1.0 

5« 

S703A 

90 

25 

879 

0 

41 

0.20 

-1.0 

56 

S700A 

95 

25 

887 

0 

91 

0.65 

0.1 

38 

S695A 

94 

35 

218 

0 

32 

1.21 

-7.0 

15 

s66QA 

91 

35 

224 

0 

6 

0.04 

•3.0 

40 

S676A 

92 

35 

441 

0 

26 

0.28 

-2.0 

36 

Sti9U 

96 

35 

441 

0 

66 

1.46 

-1.0 

16 

S674a 

91 

35 

490 

0 

17 

0.12 

0.0 

43 
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Table  3  (Contimied) 


Torque 

Sinkage 

slip 

u-6  in 

Bo. 

Station 

. 5  .. 

lb  PuU,  lb 

ft -lb 

in. 

Avg  Cl 

6.00-16,  2- 

•PR  (Continued) 

S717A 

106 

35 

875 

0 

222 

3.10 

6.5 

2U 

S32QA 

9k 

35 

882 

0 

66 

0.68 

0.0 

26 

S522A 

9k 

35 

890 

0 

ko 

0.08 

1.5 

U9 

S513A 

103 

35 

907 

0 

131 

1.61 

3.8 

2U 

S707A 

9k 

35 

1292 

0 

82 

O.lU 

0.2 

56 

STOaA 

100 

35 

1300 

0 

105 

o.ko 

1.8 

uu 

6.00-16, 

Radial  Ply 

SU89A 

100 

15 

881 

0 

100 

C.83 

1.5 

59 

SU95A 

9k 

15 

897 

0 

123 

0.87 

2.9 

53 

SU^A 

100 

15 

901 

0 

199 

1.68 

6.5 

U2 

SUdBA 

103 

35 

862 

0 

199 

2.62 

7.0 

21 

SU87A 

105 

35 

876 

0 

255 

3.36 

9.5 

2U 

SA93A 

99 

35 

88U 

0 

75 

0.36 

2.U 

39 

Slt90A 

9k 

35 

890 

0 

'*5 

0.29 

-0.5 

59 

SU^A 

95 

35 

8^ 

0 

38 

O.lU 

0.5 

56 

S53U 

93 

35 

899 

0 

61 

0.59 

2.9 

63 

6.00-16. 

Radial  Ply,  with  Directional  Bar 

Tread 

S530A 

U5 

15 

856 

0 

1»30 

U.97 

35.1 

25 

S531A 

103 

15 

882 

0 

213 

2.IU 

7.8 

U2 

S533A 

97 

15 

887 

0 

119 

1.25 

U.8 

66 

S529A 

106 

35 

87U 

0 

253 

3. 07 

U.8 

26 

S532A 

96 

35 

095 

0 

97 

1.01 

U.2 

UU 

6.00-16. 

Solid  Rubber 

832ilA 

He 

<6 

»  1  <• 

0 

163 

2. 69 

16.7 

2U 

S525A 

103 

2 

kVl 

0 

9T 

1.20 

5.2 

3*‘ 

852TA 

92 

2 

A58 

0 

7U 

0.81 

0.0 

58 

85a6A 

105 

3 

872 

0 

295 

2.U5 

13.  u 

33 

S$26a 

98 

3 

896 

0 

206 

1.32 

5.2 

56 

9.00-lAj  2-IH 

8a69A 

91 

10 

201 

0 

21 

O.TU 

0.7 

26 

S271A 

92 

10 

215 

0 

U 

O.U7 

0.0 

39 

82^ 

86 

15 

233 

0 

30 

0.25 

-0.3 

ue 

S2»A 

93 

15 

2b0 

0 

31 

0.61 

2.T 

25 

S259A 

8r 

15 

2A5 

0 

9 

0.20 

0.0 

69 

8237A 

15 

331 

0 

60 

1.09 

5.1 

25  . 

S23U 

88 

15 

351 

0 

27 

0.35 

0.0 

U6 

sa^SA 

89 

15 

356 

0 

13 

0.33 

0.0 

63 

8559A 

99 

15 

»*5k 

0 

6 

0.17 

-1.0 

71 

8a65A 

92 

15 

S6l 

0 

30 

0.29 

0.0 

67 

8233A 

92 

15 

A78 

0 

55 

0.U6 

2.0 

U 

92klA 

96 

15 

A81 

0 

U7 

1.60 

7.5 

23  . 
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Table  3  ' 


"fpst 

Deflectlun 

Load 

Torque 

Slip 

0-6  In. 

No. 

Station 

lb 

Pull,  lb 

ft -lb 

in. 

i 

Avg  Cl 

9-00- 

l4,  2-PR  (Continued) 

S2i*7A 

98 

15 

668 

C 

142 

1.97 

7.6 

27 

S235A 

93 

15 

670 

0 

88 

0.74 

4.3 

45 

S268a 

94 

697 

0 

51 

0.39 

2.6 

73 

S539A 

94 

15 

861 

0 

83 

0.77 

-0.3 

48 

2^kOA 

106 

15 

869 

0 

319 

3.33 

14.2 

25 

S301A 

100 

15 

875 

0 

267 

2.56 

9.1 

26 

S302A 

103 

15 

875 

0 

271 

2.62 

13.0 

25 

S2lt6A 

103 

15 

885 

0 

299 

3.05 

15.6 

23 

3569A 

101 

15 

690 

0 

195 

1.69 

6.3 

35 

S5TUa 

94 

15 

8^ 

0 

100 

0.84 

0.5 

50 

S.?5Ua 

96 

15 

890 

0 

128 

0.99 

4,8 

45 

357OA 

98 

15 

900 

0 

105 

1.28 

0.5 

45 

S5T1A 

100 

15 

900 

0 

168 

1.21 

4.8 

39 

S5T2A 

97 

15 

900 

0 

100 

0.48 

2.9 

51 

S303A 

98 

15 

900 

0 

170 

1.50 

4.8 

4o 

2576A 

97 

15 

902 

0 

40 

0.41 

1.3 

66 

357:»A 

102 

15 

903 

0 

213 

1.68 

5.7 

35 

S568A 

103 

15 

905 

0 

270 

2.86 

8.0 

35 

3  304a 

97 

15 

905 

0 

157 

1.26 

6.1 

4l 

S306A 

96 

15 

905 

0 

66 

0.44 

2.0 

72 

3575A 

95 

15 

910 

0 

54 

0.69 

2.0 

57 

353TA 

90 

15 

916 

0 

72 

0.07 

1.5 

54 

3266a 

95 

15 

917 

0 

95 

0,60 

3.4 

So 

3305A 

95 

15 

926 

0 

62 

0.48 

1^5 

67 

S270A 

94 

20 

500 

0 

63 

0.91 

1.0 

27 

3^r4A 

96 

20 

902 

0 

lU 

1.08 

3.5 

44 

3272a 

94 

20 

518 

0 

33 

0.40 

-0.5 

44 

3  345A 

88 

25 

293 

0 

12 

0.17 

C.v 

34 

324  >A 

93 

?5 

2^ 

0 

26 

0.43 

l.O 

24 

S26U 

91 

35 

3*72 

0 

6 

0.10 

0.0 

63 

mik 

90 

2*^ 

313 

0 

12 

0.06 

0.0 

48 

3  33iA 

09 

457 

0 

U 

0.05 

-0.5 

5C 

93 

25 

460 

0 

40 

0.50 

•0.5 

26 

Si^,A 

'.$9. 

25 

k&* 

0 

22 

0.19 

«o.! 

66 

3267A 

■ 

25 

466 

0 

26 

0.23 

-0.5 

66 

^2h*A 

90 

25 

l»TO 

0 

67 

1.27 

5.2 

36 

3i4«A 

■  ■■ ;  '.—A 

i*7V 

V 

25 

c.sc 

-4.0 

32!: 

.<>■ 

a7 

b.k 

-0.1 

44 

32'38.A 

IDl 

25 

660 

0 

168 

1.90 

10.4 

21 

3  338A 

95 

25 

^3 

0 

103 

1.45 

0.5 

25 

.1253A 

92  . 

:'Tc 

675 

0 

40 

0.49 

^  ■t'i 

46 

92 

25 

675 

0 

47 

0.64 

1.5 

36 

3262A 

■"  92  . 

690 

0 

20 

O.IO 

0.7 

69 

P  332A 

89 

*•  J 

693 

0 

21 

0.22 

0.3 

53 

0 

25 

885 

0 

172 

1.71 

7.9 

25 

3242A 

iok 

2*. 

096. 

0 

252 

2.32 

12.8 

26 

S'b^'^A 

' 

<■  '  ■ 

ICKi 

V' 

136 

1.21 

2.9  ■ 

33 

St'.^A  1 

Tl 

715 

i\ 

V  ' 

81 

0,34 

1.5 

49 

Sf»>iA  ' 

94 

'  25 

924 

0 

41 

0.16 

1.0 

68 
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Table  3  (Continued) 


Test 

Deflection 

“T5S3 — 

Torque 

Sinkage 

snp 

No. 

Station 

lb 

Pun,  lb 

ft-ib 

in. 

9.00-14, 

2-PR  (Continued) 

S236A 

96 

25 

1378 

0 

170 

0.85 

2.9 

3260A 

101 

25 

1382 

0 

89 

0.43 

2.0 

S3U9A 

100 

25 

1388 

0 

251 

1.52 

4.5 

S35OA 

97 

25 

1389 

0 

228 

1.50 

3.6 

S273A 

96 

30 

894 

0 

72 

0.25 

-0.6 

S542A 

93 

35 

97 

0 

2 

0.75 

1.0 

S544a 

94 

35 

no 

0 

2 

0.23 

1.0 

S547A 

91 

35 

no 

0 

5 

0.49 

2.6 

S543A 

94 

35 

232 

0 

15 

0.29 

-1.0 

S545A 

93 

35 

232 

0 

n 

0.12 

-1.0 

S546a 

90 

35 

248 

0 

10 

0.26 

-0.7 

S567A 

88 

35 

438 

0 

15 

0.15 

-2.7 

S566a 

89 

35 

442 

0 

19 

0.07 

-2.7 

S56U 

89 

35 

450 

0 

0 

0.07 

-1.0 

S564a 

91 

35 

452 

0 

0 

0.01 

-1.0 

S565A 

92 

35 

456 

0 

9 

0.l4 

-1.0 

S295A 

86 

35 

460 

0 

35 

0.28 

1,0 

S275A 

90 

35 

467 

0 

25 

0.09 

-2.7 

S280A 

88 

35 

468 

0 

36 

0.27 

-3.1 

S277A 

90 

35 

470 

0 

31 

0.14 

0.0 

S279A 

87 

35 

476 

0 

16 

0.31 

-0.5 

S297A 

91 

35 

726 

0 

16 

0.09 

-0.5 

S28IA 

96 

35 

730 

0 

83 

i.n 

0.0 

S336A 

95 

35 

730 

0 

74 

0.97 

-1.5 

S346A 

91 

35 

733 

0 

50 

0.29 

-1.5 

S276A 

87 

35 

745 

0 

38 

0.30 

0.0 

S29U 

90 

35 

750 

0 

43 

0.42 

2.5 

S278A 

93 

35 

753 

0 

48 

0.17 

-0.5 

S535A 

105 

35 

860 

0 

l4o 

1.72 

0.0 

S563A 

95 

35 

868 

0 

73 

0.75 

-1.7 

S329A 

92 

35 

880 

0 

42 

0.05 

-1.0 

S562A 

90 

35 

881 

0 

49 

0.19 

-1.1 

S538a 

94 

35 

882 

0 

49 

0.19 

-2.7 

S54u 

105 

35 

889 

0 

151 

1.77 

2.9 

S536A 

97 

35 

895 

0 

29 

0.07 

-1.0 

S333A 

93 

35 

896 

0 

88 

0.82 

-1.0 

S299A 

91 

35 

905 

0 

25 

0.08 

0.0 

S282A 

96 

35 

908 

0 

120 

1.24 

2.6 

S293A 

90 

35 

930 

0 

63 

0.19 

-1.0 

S347A 

92 

35 

930 

0 

45 

0.10 

0.5 

S339A 

99 

35 

1046 

0 

185 

2.05 

3.1 

S334a 

94 

35 

1047 

0 

130 

1.01 

0.0 

S283A 

98 

35 

1056 

0 

178 

1.69 

4.3 

S342A 

92 

35 

1059 

0 

103 

0.77 

-1.3 

S294a 

93 

35 

1060 

0 

88 

0.20 

1.0 

S330A 

93 

35 

1067 

0 

54 

0.16 

0.0 

S298A 

92 

35 

1070 

0 

43 

0.06 

0.0 

S34oa 

98 

35 

1222 

0 

136 

1.07 

1.0 

S300A 

92 

35 

1235 

0 

65 

0.28 

2.0 

S337A 

105 

35 

1241 

0 

345 

3-07 

10.3 

S284A 

99 

35 

1244 

0 

218 

1.96 

4.8 

(Continued) 
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Ave  ci 


51 

65 

36 
iK) 

37 

26 

47 

70 

25 
45 

67 

30 

30 

45 

56 

61 

62 
34 
32 
44 

26 

65 
21 
25 

32 

44 

45 

47 
25 
29 

48 

54 

47 

25 

60 

32 

66 
27 
39 
60 
20 

29 

20 

39 

50 

49 
60 
37 
66 
23 

27 


sheets ) 


Table  3  (Continued) 


Test 

Deflectl  n 

Load 

Torque 

Slnkage 

SUp 

6-6  in. 

no. 

Station  id 

lb  Pull,  lb 

ft-lb 

in. 

Avg  Cl 

9-00-1^,  ^-FR  (Continued) 


S296A 

95 

35 

1252 

0 

65 

0.18 

0.0 

63 

3292A 

96 

35 

1255 

0 

84 

0.65 

2.5 

49 

9-00-14, 

2-PR 

Replacing  Old 

9.00-14, 

2-PR 

S73TA 

96 

15 

878 

0 

78 

0.73 

2.0 

57 

S7l^2A 

98 

15 

878 

0 

183 

1.51 

4.0 

32 

S578A 

99 

15 

882 

0 

l£l 

2.41 

4.8 

36 

S5T9A 

100 

15 

882 

0 

219 

2.08 

4.0 

29 

stUia 

98 

15 

884 

0 

178 

1.47 

5.4 

36 

S7U3A 

94 

15 

886 

0 

94 

0.73 

3.0 

51 

S577A 

105 

15 

888 

0 

287 

2.61 

9.1 

25 

S583A 

96 

15 

893 

0 

91 

1.64 

2.9 

48 

S738A 

914. 

15 

895 

0 

80 

0.65 

1.3 

47 

S58IA 

95 

15 

0 

109 

0.96 

0.0 

45 

S71*4a 

94 

15 

897 

u 

72 

0.53 

1.0 

48 

S58OA 

98 

1? 

000 

0 

151 

1.96 

4.8 

4o 

S745A 

93 

15 

915 

0 

72 

0.48 

1.0 

57 

S74OA 

99 

15 

921 

0 

227 

1.88 

6.1 

32 

S739A 

94 

15 

935 

0 

77 

0.58 

2.0 

61 

s642A 

103 

15 

1290 

0 

200 

1.13 

2.0 

50 

s643A 

102 

15 

12^ 

0 

124 

0.74 

3.2 

62 

s644a 

103 

15 

1308 

0 

145 

0.55 

4.0 

58 

S689A 

Sik 

25 

44l 

0 

36 

0.71 

-2.0 

26 

S683A 

91 

25 

450 

0 

17 

O.lB 

0.0 

32 

s68bA 

92 

25 

452 

0 

21 

0.10 

0.7 

33 

S69OA 

94 

25 

452 

0 

40 

0.54 

0.0 

28 

S685A 

92 

25 

452 

0 

19 

O.lB 

0.7 

38 

S687A 

106 

25 

866 

0 

342 

3.44 

16.0 

21 

s688a 

102 

25 

870 

0 

289 

3.10 

8.0 

22 

S686a 

92 

25 

885 

0 

81 

0.64 

1.0 

43 

9.00-14,  4-PR 

S28A 

90 

25 

1042 

0 

107 

0.63 

-4.1 

30 

S3iiA 

89 

25 

1043 

0 

64 

0.33 

-2.6 

!P 

S31A 

89 

25 

1054 

0 

73 

0.25 

-2.0 

S27A 

90 

25 

1090 

0 

113 

0.77 

-1.8 

-^7 

S3OA 

96 

25 

1090 

0 

100 

0.49 

-2.0 

42 

S29A 

96 

25 

1120 

0 

100 

0.59 

0.0 

42 

9.00-14,  8-pr 

S399A 

86 

15 

226 

c 

8 

0.17 

-1.5 

37 

3lt05A 

90 

15 

234 

0 

15 

0.64 

-3.1 

28 

s4oUa 

96 

15 

459 

0 

85 

1.39 

4.8 

25 

SlK)lA 

93 

15 

476 

0 

37 

0.00 

-0.5 

43 

SU37A 

90 

15 

477 

0 

26 

0.31 

0.0 

60 
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Table  3  (Continued) 


Test 

Deflection 

Load 

Torque 

Sinkage 

Slip 

0-6  in. 

Ho. 

Station 

lb 

Pull,  lb 

ft -lb 

in. 

Avg  Cl 

9.00-14,  8-PR  (Continued) 

s4o8a 

100 

15 

666 

0 

164 

1.86 

7.6 

25 

s4i4a 

96 

15 

675 

0 

101 

0.96 

2.6 

43 

Skl5k 

101 

15 

903 

0 

166 

1.27 

4.8 

52 

s435A 

97 

15 

907 

0 

80 

0.48 

1.0 

57 

S^^3^^A 

105 

15 

1050 

0 

122 

0.93 

1.0 

54 

S433A 

110 

15 

1226 

0 

219 

1.43 

8.5 

49 

S41j6A 

09 

25 

300 

0 

16 

0.32 

-2.7 

37 

S407A 

90 

25 

302 

0 

20 

0.32 

-0.7 

26 

S419A 

88 

25 

312 

0 

17 

0.21 

-2.0 

37 

s403A 

91 

25 

450 

0 

51 

0.73 

-1.5 

28 

s4oqa 

90 

25 

462 

0 

21 

0.27 

-0.5 

35 

s44ia 

89 

25 

470 

0 

23 

0.05 

-2.4 

56 

S410A 

98 

25 

670 

0 

130 

1.63 

4.8 

25 

S402A 

90 

25 

6'rr 

0 

35 

0.47 

0.0 

42 

s417A 

94 

25 

903 

0 

103 

0.77 

-2.0 

36 

S438A 

96 

25 

903 

0 

46 

0-22 

1.0 

59 

S418A 

100 

25 

1208 

0 

171 

l.l4 

6.3 

40 

s436a 

98 

25 

1220 

0 

77 

0.24 

2.4 

61 

s409A 

96 

35 

460 

0 

49 

0,78 

-3.1 

23 

344aA 

90 

35 

464 

0 

30 

0.02 

-2.1 

55 

S4s8a 

92 

35 

470 

0 

30 

0.32 

-0.3 

38 

S424a 

97 

35 

723 

0 

104 

1.38 

-0.3 

23 

S413A 

98 

35 

800 

0 

115 

1.34 

-0.5 

23 

S426A 

102 

35 

885 

0 

184 

2.18 

3.9 

21 

S429A 

91 

35 

885 

0 

122 

0.50 

-2.0 

34 

S44oa 

91 

35 

885 

0 

45 

0.11 

1.0 

55 

S422A 

93 

35 

892 

c 

60 

0.51 

0.0 

4o 

S425A 

103 

35 

1031 

0 

168 

1.77 

5.6 

25 

S427A 

105 

35 

1214 

0 

264 

2.57 

6.3 

23 

s43QA 

101 

35 

123c 

0 

134 

0.91 

1.9 

39 

S439A 

94 

35 

1238 

0 

82 

0.06 

0.0 

54 

s423A 

94 

35 

1442 

0 

160 

1.14 

0.1 

35 

5.00-12,  2-PR 

r6i4a 

155 

15 

132 

0 

36 

2.82 

9.0 

14 

s6&3a 

98 

15 

146 

0 

5 

0.48 

0.4 

46 

S620A 

97 

15 

152 

0 

9 

0.65 

0.0 

33 

S63OA 

97 

15 

224 

0 

19 

0.58 

0.0 

54 

S6I5A 

102 

15 

245 

0 

31 

1.10 

2.0 

38 

S622A 

105 

15 

335 

0 

80 

].8l 

10.0 

35 

S632A 

100 

15 

345 

0 

36 

0.79 

2.0 

59 

S624a 

109 

15 

444 

0 

109 

2.15 

10.0 

37 

S626A 

102 

15 

461 

0 

80 

1.34 

9.0 

46 

S6ITA 

103 

35 

147 

0 

26 

2.  IT 

3.4 

15 

S621A 

91 

35 

156 

0 

4 

0.30 

“1.0 

>+0 

S$29A 

96 

35 

159 

0 

5 

0.22 

0.0 

54 

92 

35 

220 

0 

5 

0.00 

•3.1 

40 

S613A 

105 

35 

224 

0 

57 

3.02 

u.o 

18 

(Continued) 
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Table  3  (Continued) 


Test  Deflection 

Load 

Torque 

Slnkage 

Slip 

0-6  in. 

No.  Station  ^ 

lb  Pull,  lb 

ft-lb 

In. 

Avg  Cl 

$.00-12,  2-PR  (Continued) 


S63IA 

94 

35 

225 

0 

10 

0.26 

-1.2 

57 

S6i6a 

97 

35 

232 

0 

5 

0.28 

-2.0 

4o 

S733A 

96 

35 

326 

0 

21 

0.07 

-2.0 

42 

ST32A 

97 

35 

327 

0 

45 

1.18 

2.5 

22 

s672A 

94 

35 

333 

0 

12 

0.20 

0.0 

56 

S735A 

91 

35 

338 

0 

13 

0.22 

-1.0 

61 

S633A 

95 

35 

342 

0 

22 

0.45 

0.0 

58 

S623A 

101 

35 

345 

0 

27 

0.63 

0.0 

33 

S66$A 

93 

35 

346 

0 

29 

0.76 

0.0 

35 

S669A 

94 

35 

347 

0 

15 

0.39 

-1.9 

46 

s66tA 

96 

35 

447 

0 

59 

1.36 

2.0 

31 

S625A 

97 

35 

450 

0 

44 

0.99 

1.0 

37 

s668a 

97 

35 

456 

0 

64 

1.43 

4.0 

37 

S736A 

97 

35 

460 

0 

18 

0.04 

-0.6 

61 

S627A 

97 

35 

461 

0 

22 

0.24 

0.0 

49 

S67IA 

94 

35 

466 

0 

4.50-7,  2-PR 

20 

0.54 

0.0 

53 

S585A 

105 

15 

99 

0 

17 

1.65 

7.0 

17 

S593A 

104 

15 

103 

0 

3 

0.39 

0.0 

43 

S59U 

98 

15 

106 

0 

1 

0.42 

0.0 

59 

S586A 

•  ^ 

115 

0 

5 

0.23 

-1.0 

37 

S591A 

lOo 

15 

123 

0 

16 

1.21 

3.4 

24 

SW3A 

109 

15 

172 

0 

36 

2.00 

14.5 

25 

S473A 

103 

15 

175 

0 

18 

0.89 

2.0 

4l 

Si*69A 

106 

15 

IB3 

0 

28 

1.48 

9.5 

26 

si^76a 

99 

15 

192 

0 

10 

0.15 

0.0 

66 

S470A 

113 

15 

220 

0 

45 

1.85 

-0.3 

26 

Sk6kA 

102 

15 

240 

0 

30 

1.10 

6.8 

31 

S466a 

102 

15 

242 

0 

13 

0.37 

1.0 

56 

S472A 

112 

15 

330 

0 

55 

1.28 

14.2 

42 

S468a 

102 

15 

339 

0 

32 

0.67 

7.1 

54 

S477A 

107 

15 

448 

0 

48 

0.62 

8.3 

68 

S584a 

104 

25 

100 

0 

15 

1.68 

6.0 

16 

S592A 

100 

25 

105 

0 

3 

0.29 

0.0 

38 

S589A 

102 

25 

112 

0 

5 

0.31 

0.0 

56 

S59OA 

102 

25 

127 

0 

13 

1.05 

0,0 

23 

s486a 

109 

25 

224 

0 

39 

1.49 

11.1 

25 

Slt63A 

101 

25 

232 

0 

17 

0.46 

1.0 

33 

S»t65A 

90 

25 

238 

0 

8 

0.20 

0.5 

SU7U 

105 

25 

342 

0 

28 

0.48 

4.3 

Sl>67A 

96 

25 

344 

0 

23 

0.40 

4.5 

56 

S587A 

106 

25 

452 

0 

79 

2.10 

6.3 

SU75A 

105 

25 

454 

0 

53 

1-15 

3.8 

45 

S588A 

104 

25 

463 

0 

4l 

0.55 

4.0 

52 

S73U 

106 

35 

212 

0 

37 

1.62 

10.0 

25 

S51£a 

102 

35 

226 

0 

22 

1.04 

1.0 

30 

S729A 

101 

35 

233 

0 

12 

0.32 

-0.3 

S6 

S512A 

95 

35 

235 

0 

U 

0.24 

0.0 

38 

S5lU 

92 

35 

242 

0 

10 

0.0 

58 

(Contlnuad) 
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Table  3  (Concluded) 


Test 

Deflection 

toad 

Torque 

Slnkage 

“■sHp — 

0-6  in. 

Xo. 

Statics 

i 

lb 

Pun,  lb 

ft-lb 

in. 

Avg  Cl 

4.50-7. 

2-PR  (Continued) 

S730A 

104 

35 

456 

0 

33 

0.98 

0.0 

50 

S513A 

98 

35 

457 

0 

38 

0.75 

5.4 

37 

S515A 

35 

473 

0 

24 

0.30 

0.0 

55 

4.50-18. 

4-PR.  Dual  Configuration.  Mo  Spacing 

S6oeA 

95 

15 

901 

0 

95 

0.59 

1.0 

50 

S607A 

96 

15 

904 

0 

181 

1.27 

2.0 

34 

S609A 

93 

35 

900 

0 

49 

0.22 

1.0 

50 

S605A 

in 

35 

902 

0 

282 

2.83 

7.0 

16 

s606a 

94 

35 

916 

0 

85 

0.93 

1.0 

32 

4. 50-18.  4. 

•PR.  Dued  Configuration,  1-in. 

Spacing 

S60U 

91 

15 

902 

0 

96 

0.83 

-0.3 

45 

S597A 

104 

15 

908 

0 

127 

i.n 

2.0 

38 

S$96a 

112 

35 

910 

0 

329 

3.07 

17.4 

14 

S599A 

99 

35 

922 

0 

89 

0.47 

1.0 

32 

S60QA 

92 

35 

922 

0 

47 

0.47 

0.0 

48 

16x15-6R.  2-PR.  Terra-Tire 

S65QA 

94 

15 

221 

0 

4 

0.22 

-2.0 

50 

5€k6A 

100 

15 

222 

0 

13 

0.46 

1.0 

32 

S643A 

96 

15 

236 

0 

32 

1.06 

-0.2 

IB 

S648A 

90 

15 

439 

0 

33 

0.60 

-1.0 

36 

S647A 

107 

15 

445 

0 

99 

1.52 

10.0 

21 

S6)»9A 

93 

15 

455 

0 

20 

0.57 

0.0 

42 

S632A 

109 

15 

712 

0 

72 

0.88 

2.0 

40 

S653A 

94 

15 

731 

0 

51 

0.59 

3.0 

54 

S6$i^A 

97 

15 

739 

0 

79 

1.01 

4.0 

39 

s65fiA 

101 

25 

2l4 

0 

15 

0.57 

0.0 

21 

86^ 

93 

25 

216 

0 

3 

0.16 

-1.5 

57 

S659A 

96 

25 

224 

0 

1 

0.43 

0.0 

4o 

S657A 

99 

25 

448 

0 

65 

1.26 

2.0 

19 

S660A 

92 

25 

458 

0 

13 

0.37 

0.0 

39 

866U 

92 

25 

462 

0 

13 

0.26 

1.0 

55 

8655A 

95 

25 

713 

0 

42 

0.56 

1.0 

38 

S663A 

91 

25 

731 

0 

21 

0.37 

0.0 

57 
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Table  U 

Svnniiiary  of  Test  Results 
Seuad,  Pass  1,  Maxlnuffi-Pull  Point 


l>eflectlon  toaid 


Torque  Slnkage  Slip  0*6  In. 


75 


No. 

Station 

..  It 

lb 

Pull,  lb  ft 

>lb 

In. 

f  . 

Avg  CZ 

S504A 

111  • 

15 

1.75-26,  Bicycle 

86  17 

33 

1.97 

26. A 

2A 

S510A 

106 

15 

92 

20 

32 

0.70 

18.7 

68 

SU99A 

110 

15 

106 

19 

Al 

1.26 

22.2 

A3 

SU97A 

123 

15 

211 

2k 

96 

2.89 

32.9 

37 

3503A 

113 

15 

215 

9 

97 

A.AA 

32.  A 

21 

S508A 

119 

15 

215 

20 

107 

A.85 

A9.5 

25 

S511A 

108 

15 

221 

28 

80 

1.60 

23.1 

67 

S^02A 

110 

35 

96 

16 

38 

2.28 

27.5 

19 

S505A 

107 

35 

99 

11 

3A 

1.95 

18.3 

22 

S500A 

103 

35 

115 

2rr 

33 

0.80 

9.9 

A2 

S50U 

117 

35 

205 

12 

93 

5.22 

Al.A 

17 

S509A 

120 

35 

210 

21 

99 

A. 91 

55.2 

22 

S507A 

115 

35 

220 

27 

no 

2.81 

38.0 

3A 

S>»98A 

35 

222 

31 

91 

2.61 

27.A 

37 

sso6a 

111 

35 

230 

8 

58 

A. 65 

30.6 

23 

S727A 

110 

15 

180 

A. 00-18.  2.PR 

32 

80 

2.6A 

20.0 

20 

S722A 

101 

15 

18A 

57 

63 

0.67 

9.1 

AA 

S723A 

111 

15 

IfiA 

AA 

81 

1.93 

26.0 

21 

sn9A 

100 

15 

215 

76 

96 

O.A3 

12.0 

51 

S59A 

110 

15 

309 

23 

123 

2.16 

2A.7 

2A 

S79A 

109 

15 

315 

6A 

U2 

l.OA 

21.3 

56 

S319A 

101 

15 

335 

68 

112 

l.OB 

15.6 

s1i8a 

105 

15 

3^5 

A8 

121 

l.U 

22.0 

AO 

S37A 

122 

15 

Aio 

0 

210 

5.93 

A5.9 

15 

37U 

113 

15 

AlO 

13 

175 

3.69 

25.0 

23 

S6U 

nk 

15 

A6l 

Al 

199 

1.95 

2A.6 

A8 

862A 

113 

15 

A85 

39 

209 

2.A7 

25.9 

A2 

S36A 

lU 

15 

A97 

19 

203 

3aA 

30.2 

g 

S^k 

107 

15 

500 

58 

185 

1.71 

25.0 

A6 

S36iA 

109 

15 

510 

50 

168 

3.58 

21.9 

Ao 

SA2A 

m 

15 

512 

62 

200 

1.55 

28.0 

58 

SS2A 

107 

15 

512 

62 

193 

1.56 

26.3 

60 

S3QA 

109 

15 

520 

72 

189 

1.33 

25.0 

61 

8^ 

100 

15 

5A8 

66 

192 

l.Al 

20.0 

75 

869A 

115 

15 

580 

15 

261 

3.38 

29.3 

35 

86aA 

112 

15 

609 

29 

i20 

2.16 

20.6 

50 

8385A 

»5 

15 

617 

77 

201 

1.50 

20.0 

62 

8381A 

lOA 

15 

633 

66 

22A 

1.87 

18.A 

At 

56 

87TA 

lU 

15 

635 

7A 

219 

1.62 

I9.T 

8383A 

10^ 

15 

752 

80 

287 

1.82 

21.6 

57 

89aA 

112 

25 

308 

35 

128 

2.10 

22.9 

2A 

sMa 

109 

25 

3liA 

62 

110 

0.8A 

15.3 

Ao 

38QA 

106 

25 

335 

100 

128 

0.20 

13.3 

56 

B»k 

107 

25 

S? 

105 

131 

0.72 

tf.T 

58 

8TaA 

112 

25 

22 

178 

2.97 

21.5 

23 

(COOtiJHMA) 
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Table  h  (Continued) 


Test 

Deflection 

"Tsar 

Torque 

Slnkaige 

"inp 

nsiTTijr 

No. 

Station 

i 

130 

Pun,  ib 

ft-lb 

In. 

Avk  CI 

4.00-iB 

■  g-ra 

ontinued) 

S70A 

UB 

25 

470 

4l 

212 

2.61 

35.2 

35 

S53A 

110 

25 

495 

75 

189 

1.91 

25.4 

44 

S326a 

m 

25 

497 

20 

213 

3.65 

32.4 

25 

S75A 

uo 

25 

498 

98 

180 

1.09 

17.4 

58 

S309A 

107 

?5 

506 

n 

185 

3.43 

17.8 

22 

S73A 

130 

25 

510 

92 

188 

1.23 

1B.9 

60 

m 

25 

608 

59 

235 

2.29 

30.0 

44 

S307A 

105 

25 

631 

95 

192 

1.35 

16.7 

4o 

S322A 

104 

25 

632 

103 

218 

1.42 

20.3 

54 

S82A 

111 

25 

647 

104 

190 

1.06 

23.9 

62 

stSa 

in 

25 

655 

118 

200 

1.15 

20.3 

56 

S6$A 

llB 

25 

930 

-25 

382 

3.91 

26.4 

50 

syAk 

107 

25 

981 

29 

332 

2.68 

22.3 

44 

S66a 

119 

25 

984 

-30 

41^ 

4.37 

34.1 

43 

S32^ 

108 

25 

997 

83 

343 

2.10 

19.3 

53 

S3isrrk 

115 

25 

1000 

24 

340 

2.74 

20.0 

44 

s8u 

Ilk 

25 

1015 

62 

372 

2.38 

24.3 

62 

s83A 

uo 

25 

1015 

4l 

358 

2.48 

20.0 

58 

S312A 

104 

35 

101 

42 

4l 

0.13 

6.5 

29 

872^ 

in 

35 

183 

65 

81 

1.29 

25.0 

20 

S72U 

105 

35 

200 

103 

105 

0.35 

17.6 

4l 

stsBa 

109 

35 

207 

51 

75 

1.78 

21.0 

21 

872QA 

100 

35 

220 

131 

122 

0.06 

U.3 

50 

86OA 

in 

35 

312 

99 

129 

0.46 

18.3 

48 

85SA 

in 

35 

315 

60 

122 

1.52 

23.9 

25 

838a 

n? 

35 

420 

7 

183 

4.72 

41.5 

15 

863A 

in 

35 

480 

70 

170 

1.31 

19.0 

42 

S3IQA 

109 

35 

491 

49 

173 

2.30 

16.0 

25 

832GA 

loe 

35 

506 

147 

182 

0.61 

10.7 

56 

85U 

106 

35 

513 

146 

196 

0.70 

18.1 

60 

S^A 

106 

35 

524 

168 

212 

0.38 

.72.0 

61 

SA5A 

108 

35 

525 

in 

181 

0.61 

16.3 

46 

83^ 

108 

35 

526 

90 

200 

1.74 

27.6 

S^IA 

103 

35 

544 

134 

183 

0.73 

13.0 

58 

839A 

108 

35 

1^5 

175 

235 

0.70 

26.4 

75 

87^ 

U3 

35 

622 

45 

272 

4.04 

30.0 

21 

8^ 

no 

35 

624 

34 

235 

3.34 

26 

83UA 

112 

35 

625 

U 

227 

3.50 

26.6 

24 

83XTA 

lOT 

35 

626 

144 

202 

0.85 

n.5 

is 

83aBA 

us 

35 

632 

34 

2n 

2.88 

21.9 

26 

8674 

123. 

35 

925 

0 

376 

3*71 

29.3 

43 

85TA 

UI 

35 

940 

328 

4.41 

15.8 

» 

8T6a 

U2 

35 

989 

328 

1.61 

».3 

K 

8318A 

108 

35 

991 

18 

275 

2.04 

16.4 

44 

STU 

U2 

35 

1012 

120 

3» 

1.91 

20.3 

60 

8^tA 

lor 

35 

1046 

74 

316 

2*42 

17.7 

40 
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Table  U  (Ccmtloued) 


Test  Deflection 

No.  Station  1> 


S133A 

106 

15 

S356A 

110 

15 

SI^^A 

113 

15 

S112A 

110 

15 

SiUlA 

106 

15 

S355A 

116 

15 

S3^A 

110 

15 

S360A 

no 

15 

Sl^OA 

123 

15 

S139A 

113 

15 

S1U2A 

113 

15 

Sll»QA 

116 

15 

S363A 

112 

15 

S353A 

105 

25 

siAta 

1(A 

25 

S13^ 

107 

25 

Sl3l»A 

101 

25 

S113A 

106 

25 

S136A 

103 

25 

S352A 

106 

25 

S132A 

105 

25 

SlASA 

U3 

25 

suaa 

106 

25 

S35‘»A 

113 

25 

S359A 

110 

25 

S365A 

10^ 

25 

S358A 

uh 

25 

SlUdA 

115 

25 

SUU 

109 

25 

SUSA 

109 

25 

812SA 

106 

35 

8U£a 

107 

35 

SUTA 

107 

35 

8lj^3A 

107 

35 

S90A 

112 

35 

89U 

105 

35 

SUTA 

110 

35 

33$U 

99 

35 

8129A 

106 

35 

313U 

loe 

35 

SS3A 

106 

35 

813QA 

UA 

35 

S]|>6A 

106 

35 

8101A 

106 

35 

8103A 

109 

35 

S122A 

m 

35 

8123A 

305 

35 

S9*»A 

110 

35 

Sl^ 

81^ 

IS 

35 

35 

Load  Torque 


lb 

Pull,  lb 

ft-lb 

4.50-18.  4-PR 

413 

92 

173 

446 

35 

170 

455 

11 

178 

459 

69 

159 

460 

85 

149 

687 

-11 

296 

699 

80 

151 

700 

34 

256 

865 

-26 

462 

910 

60 

335 

915 

70 

314 

936 

68 

325 

919 

36 

331 

269 

52 

102 

278 

53 

262 

135 

146 

29C 

107 

llB 

293 

105 

122 

344 

142 

157 

444 

26 

171 

447 

150 

193 

458 

36 

175 

470 

123 

178 

662 

-15 

262 

701 

99 

850 

704 

160 

231 

889 

-24 

359 

900 

-65 

362 

910 

l4l 

263 

910 

170 

895 

442 

170 

199 

445 

157 

178 

115 

ITT 

200 

448 

49 

154 

450 

148 

175 

450 

126 

li69 

450 

150 

188 

452 

54 

186 

453 

181 

202 

453 

178 

204 

455 

135 

178 

455 

166 

203 

457 

148 

i9r 

499 

158 

im 

460 

121 

184 

460 

179 

215 

460 

168 

200 

465 

130 

190 

885 

189 

318 

892 

-83 

356 

(COBtlOIMd) 


Slckage  Slip  0^  in. 

In.  jt  Avg  Cl 


1.14 

20.4 

2.05 

17.7 

3.42 

25.3 

1.48 

23.2 

0.97 

17.3 

4.35 

33.8 

1.77 

19.2 

2.49 

25.6 

5.21 

46.5 

2.27 

23.9 

2.06 

22.2 

1.97 

26.0 

2.42 

19.4 

1.62 

16.7 

1.72 

17.9 

0.97 

15.2 

0.78 

U.O 

0.90 

13.0 

1.13 

15.2 

2.89 

21.0 

1.05 

15.6 

2.90 

25.3 

1.09 

16.9 

4.59 

28.6 

1.80 

17.7 

0.85 

12.0 

4.21 

26.2 

6.23 

27.9 

1»51 

17.0 

1.12 

17.3 

0.78 

15.3 

0.39 

U.5 

0.83 

12.7 

2.66 

17.1 

0.99 

14.9 

0.58 

13.1 

0.22 

IB.T 

1.82 

13.0 

074 

13.1 

0.75 

10.7 

0.98 

15.5 

0.95 

13.1 

1.00 

14.8 

0.78 

14.8 

1.18 

20.6 

0,97 

16.7 

0.73 

12.3 

1.22 

».2 

1.19 

18.9 

5.51 

29.6 
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Table  U  (Continued) 


Test 

Ro. 

Station 

Deflection 

_J _ 

S12QA 

112 

35 

S121A 

114 

35 

S129A 

108 

35 

S92A 

114 

35 

SUfiA 

112 

35 

S12BA 

108 

35 

S15IA 

113 

35 

S96A 

110 

35 

S124a 

107 

35 

S154a 

110 

35 

SUOA 

109 

35 

S115A 

107 

35 

S95A 

111 

35 

S105A 

110 

35 

S357A 

108 

35 

S153A 

115 

35 

S109A 

U4 

35 

S102A 

111 

35 

S127A 

108 

35 

S104A 

112 

35 

SIOBA 

lU 

35 

S155A 

108 

35 

S36U 

116 

35 

S364a 

lU 

35 

8135A 

112 

35 

8362A 

114 

35 

S137A 

106 

35 

889A 

112 

35 

8709A 

108 

15 

86T9A 

105 

15 

8705A 

100 

15 

8693A 

112 

15 

86^ 

109 

15 

S682A 

102 

15 

8677A 

114 

15 

86^ 

U1 

15 

S7IU 

106 

15 

8715A 

112 

15 

8«75A 

107 

15 

8673A 

101 

15 

S523A 

103 

15 

S519A 

114 

15 

&32U 

106 

15 

8T13A 

107 

15 

t,oa^'  "  Torque 

lb  Pull,  lb  ft-lb 


4.50-18.  4-PR  (Continued) 


895 

252 

340 

895 

249 

363 

895 

268 

349 

900 

101 

280 

900 

215 

340 

904 

282 

363 

904 

166 

364 

910 

131 

319 

910 

251 

330 

912 

125 

313 

915 

150 

310 

915 

275 

358 

916 

84 

338 

916 

155 

320 

917 

66 

311 

918 

102 

361 

920 

187 

362 

924 

188 

335 

926 

243 

335 

930 

97 

326 

930 

174 

310 

940 

81 

277 

1194 

78 

397 

1203 

216 

401 

1431 

288 

463 

1431 

47 

4U 

1450 

260 

421 

1464 

.60 

432 

6.00-16,  2-PB 

204 

4o 

68 

221 

100 

115 

231 

19 

125 

232 

55 

116 

281 

42 

123 

323 

137 

154 

392 

43 

193 

4U 

44 

192 

434 

148 

2U 

435 

52 

205 

451 

120 

204 

470 

180 

226 

869 

189 

326 

881 

-5 

308 

883 

U7 

365 

886 

197 

375 

(Continued) 


Slnkage  Slip  0-b  In. 

in.  i  Avg  Cl 


1.10 

20.2 

62 

1.42 

20.2 

54 

0.67 

15.8 

58 

1.67 

20.7 

33 

0.95 

25.5 

60 

1.21 

18.0 

62 

1.43 

23.5 

42 

1.62 

23.0 

4o 

1.05 

13.7 

58 

2.03 

19.8 

4i 

1.52 

20.0 

38 

1.01 

14.8 

55 

2.66 

24.5 

32 

1.97 

21.2 

37 

2.69 

IB.6 

30 

2.69 

27.6 

31 

2.12 

28.0 

36 

1.89 

23.0 

44 

1.07 

16.9 

59 

2.84 

23.5 

36 

1.53 

20.0 

38 

1.92 

13.7 

39 

2.63 

20.3 

42 

1.46 

17.4 

53 

1.49 

16.8 

58 

2.75 

17.7 

53 

1.77 

13.5 

53 

3.78 

15.1 

30 

2.25 

20.0 

21 

0.81 

21.0 

31 

0.27 

15.0 

52 

2.27 

31.0 

16 

2.47 

19.0 

14 

0.62 

15.0 

43 

3.54 

27.0 

IB 

2.68 

22.5 

18 

0.85 

23.1 

50 

2.88  24.5  22 

1.47  22.0  38 

0.59  13.0  W 

0.90  14.9  52 

3.00  14.5  26 

2.06  20.9  P 

1.48  19*7  49 
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Table  4  (Continued) 


Tesi 

Deflection 

toad 

^Torque 

Slnkage  Slip 

"gis  in. 

Mo. 

Station  ^ 

lb 

PuU,  lb  ft-lb 

In.  % 

Avg  Cl 

6.OO-I6,  2-PR  (Continued) 


S694a 

109 

25 

217 

65 

104 

1.68 

21.0 

17 

S71OA 

no 

25 

217 

72 

98 

1.62 

22.5 

21 

S706A 

104 

25 

227 

143 

l4o 

0.30 

18.0 

54 

S68U 

101 

25 

238 

144 

142 

0.30 

14.0 

4l 

S692A 

in 

2S 

423 

63 

193 

2.87 

23.0 

16 

S699A 

105 

25 

451 

196 

221 

o.n 

20.5 

38 

S704a 

105 

25 

471 

247 

318 

0.89 

24.1 

54 

S697A 

m 

25 

571 

55 

248 

4.00 

?2.7 

19 

S701A 

102 

2S 

574 

207 

277 

0.77 

16.9 

43 

S708a 

106 

25 

584 

261 

331 

1.83 

23.0 

58 

S70OA 

106 

25 

878 

23v' 

377 

1.26 

18.8 

38 

S703A 

103 

25 

886 

331 

449 

0.82 

19.0 

56 

S695A 

no 

35 

206 

83 

101 

1.21 

21.0 

15 

S68OA 

100 

35 

229 

140 

138 

0.18 

n.o 

4o 

S676A 

101 

35 

435 

200 

212 

0.38 

12.0 

36 

S69U 

in 

35 

444 

83 

199 

2.76 

23.0 

IS 

S674a 

102 

35 

492 

290 

321 

0.32 

IB.O 

43 

S717A 

ns 

35 

864 

97 

342 

2.92 

24.2 

24 

S52QA 

107 

35 

866 

249 

374 

1.30 

20.0 

26 

S522A 

105 

35 

881 

333 

423 

0.70 

21.9 

S$l£A 

no 

35 

882 

147 

333 

2.05 

17.4 

24 

S702A 

no 

35 

1295 

332 

478 

i.n 

15.2 

44 

6.00-16 

.  Radial  Ply 

S49U 

ns 

15 

849 

.46 

329 

4.37 

IB.7 

22 

S4^A 

no 

15 

863 

102 

375 

2.36 

25.4 

42 

Sil99A 

101 

15 

867 

150 

290 

1.08 

13.4 

53 

S469A 

107 

15 

873 

IB3 

325 

1.13 

16.3 

59 

Si»92A 

in 

15 

883 

-32 

297 

3.44 

12.7 

23 

SI193A 

109 

35 

861 

259 

4o4 

1.24 

21.3 

39 

S496A 

102 

35 

865 

318 

4o6 

0.38 

U.5 

56 

S487A 

in 

35 

867 

82 

356 

2.83 

21.3 

24 

S49Q4 

IDS 

35 

871 

353 

459 

0.83 

17.0 

99 

S488a 

108 

35 

881 

137 

315 

2.31 

15.6 

2T 

BBfnBW 

S53U 

Ul 

15 

854 

81 

2.61 

24.0 

42 

S5304 

115 

15 

856 

0 

430 

4.97 

35.1 

25 

S533A 

104 

15 

876 

167 

328 

1.51 

IT.O 

66 

103 

35 

860 

34o 

441 

1.22 

IT.T 

63 

3532A 

103 

35 

867 

254 

394 

1.36 

17.4 

44 

S529A 

113 

35 

878 

131 

379 

3.IB 

24.2 

26 

6.00-16 

.  Solid  Rubbar 

S^24a 

n4 

2 

432 

175 

2.78 

20.0 

S*f 

S525A 

113 

2 

447 

64 

194 

1.75 

23.1 

34 

SSSTA 

101 

2 

449 

U 

365 

1.09 

18.4 

58 

S5a6A 

WT 

3 

863 

20 

338 

2.73 

20.0 

33 

8*^ 

id 

3 

869 

76 

321 

1.63 

23.1 

56 

(CoDtioMad) 
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Table  (Continued) 


Deflection 

Load 

Torque 

Slnka^e  Slip 

6>6  in. 

Ho. 

Static  it 

lb 

Pull,  lb  ft-lb 

in. 

Avg  Cl 

9.00-lU.  2-PR 


S269A 

99 

10 

196 

50 

72 

0.76 

12.9 

26 

S27U. 

101 

10 

218 

7° 

95 

0.61 

13.9 

39 

S2l»9A 

98 

15 

230 

100 

120 

0.24 

12.1 

48 

S239A 

102 

15 

234 

57 

84 

0.86 

14.7 

25 

S259A 

93 

15 

245 

105 

115 

0.20 

8.5 

69 

S237A 

108 

15 

330 

62 

l4l 

1.51 

26.5 

25 

S2$U 

100 

15 

340 

133 

167 

0.53 

15.8 

48 

S263A 

97 

15 

351 

138 

152 

0.37 

11.0 

63 

S559A 

101 

15 

449 

206 

244 

0.39 

14.5 

71 

S26SA 

101 

15 

450 

170 

201 

0.58 

11.9 

67 

S233A 

100 

15 

469 

131 

185 

0.50 

U.9 

44 

SAlA 

107 

15 

474 

64 

192 

1.67 

21.8 

23 

S2k7k 

107 

15 

656 

70 

268 

2.30 

22.1 

27 

S235A 

102 

15 

671 

142 

243 

0.99 

15.5 

45 

S268a 

102 

15 

677 

194 

265 

0.71 

13.7 

73 

S539A 

103 

15 

850 

1B4 

326 

1.15 

13.4 

48 

S30U 

106 

15 

856 

49 

360 

3.07 

19.0 

26 

S$1»QA 

107 

15 

858 

24 

343 

3.34 

17.0 

25 

S30eA 

110 

15 

869 

45 

364 

3.U 

25.2 

25 

S537A 

97 

15 

869 

214 

313 

0.17 

11.0 

54 

32^ 

112 

15 

872 

20 

365 

3.53 

30.8 

23 

S2$Ha 

106 

15 

880 

166 

332 

1.26 

19.0 

45 

856QA 

102 

15 

881 

294 

403 

0.70 

14.9 

80 

syokk 

104 

15 

883 

147 

294 

1.38 

15.3 

4l 

8305A 

102 

15 

883 

224 

319 

0.66 

U.7 

67 

830^ 

103 

15 

885 

240 

338 

0.71 

n.9 

72 

8568A 

109 

15 

888 

140 

389 

2.21 

18.3 

35 

S266a 

103 

15 

888 

201 

310 

0.81 

13.9 

60 

857U 

105 

15 

890 

231 

390 

1.17 

16.7 

P 

S303A 

104 

15 

890 

104 

260 

1.49 

13.8 

40 

45 

8570A 

109 

15 

891 

207 

305 

1.62 

17.4 

S5TU 

110 

15 

^3 

170 

391 

1.67 

17.0 

39 

S5T6a 

108 

15 

897 

282 

407 

0.68 

.  16.8 

66 

snaA 

108 

15 

904 

186 

367 

1.23 

17.4 

51 

89684 

109 

15 

905 

79 

370 

2.90 

18.5 

35 

85T3A 

m 

15 

909 

108 

305 

2.25 

18.4 

35 

8575A 

105 

15 

915 

2Bl 

394 

0.60 

16.0 

57 

8272A 

104 

20 

489 

163 

205 

0.57 

12.1 

44 

S2TM 

102 

20 

500 

108 

182 

1.22 

14.2 

27 

Bttfkk 

105 

20 

885 

169 

319 

36.1 

44 

SalBA 

105 

25 

282 

90 

124 

0.74 

16.6 

24 

S369A 

101 

25 

291 

119 

149 

0.56 

13*8 

34 

82534 

Id 

25 

296 

138 

150 

0.30 

U.4 

48 

8a6u 

98 

25 

21 

132 

I40 

0.20 

9.3 

63 

83Ua 

102 

25 

160 

204 

0.56 

U.2 

33 

82524 

100 

25 

445 

1T5 

221 

0.47 

12.3 

44 

8MU 

82^ 

100 

25 

447 

193 

219 

0.10 

11.9 

5$ 

104 

25 

448 

117 

187 

l.4o 

21.9 

as 

106 

25 

449 

130 

200 

1.14 

214 

26 

98 

25 

459 

194 

230 

0.28 

12.0 

68 

(CoBtimMd) 
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Table  k  (Continued) 


Test 

Deflection 

load 

Torque 

Slukage 

0-6  ia. 

No. 

Station 

i. 

lb 

Full,  lb 

ft-lb 

in. 

$ 

Avg  Cl 

9.00-14, 

,  2-PR  (Continued) 

S267A 

99 

25 

462 

IB9 

204 

0.16 

10.0 

68 

S250A 

102 

651 

210 

280 

0.58 

17.3 

46 

S3<»1A 

104 

25 

651 

186 

286 

1.27 

21.5 

S338a 

107 

25 

655 

111 

250 

1.84 

1B.7 

25 

S262A 

101 

25 

657 

251 

300 

0.58 

11.6 

69 

S332A 

99 

25 

665 

258 

318 

0.39 

13.0 

53 

S238A 

106 

25 

682 

86 

238 

2.03 

16.6 

21 

S2)»8A 

106 

25 

860 

136 

347 

2.15 

24.2 

25 

S3‘»3A 

105 

25 

869 

175 

339 

1.52 

17.2 

33 

S234a 

105 

25 

684 

245 

376 

J.80 

14.9 

49 

S2kSA 

U3 

25 

692 

83 

380 

2.63 

38.4 

28 

S26Ua 

104 

25 

905 

321 

396 

0.64 

13.8 

68 

S2i»0A 

110 

25 

1330 

-65 

500 

4.32 

23.8 

23 

S2kkA 

U1 

25 

1342 

-32 

450 

3.42 

16.2 

26 

S26Qk 

112 

25 

1346 

346 

547 

i.l4 

19.1 

65 

S3>(9A 

106 

25 

1346 

151 

464 

2.04 

17.7 

36 

S350A 

105 

25 

1349 

195 

519 

2.06 

16.3 

40 

S236A 

106 

25 

1365 

245 

493 

1.20 

17.4 

51 

S273A 

106 

30 

880 

259 

354 

0.57 

13.1 

37 

S^2k 

101 

35 

101 

44 

44 

0.73 

12.3 

26 

105 

35 

109 

59 

57 

0.03 

20.0 

47 

s$ku 

99 

35 

112 

62 

62 

0.26 

14.5 

70 

S5^5A 

101 

35 

228 

U2 

116 

0.04 

12.3 

^5 

96 

35 

233 

121 

121 

0.03 

7.8 

67 

S5^3A 

104 

35 

234 

107 

119 

0.38 

15.6 

25 

S567A 

106 

35 

441 

205 

233 

0.72 

25.7 

30 

SS6dA 

107 

35 

45a 

m 

243 

0.70 

24.0 

30 

S280A 

100 

35 

453 

169 

214 

0.5T 

13.0 

32 

8S6U 

101 

35 

453 

231 

234 

0.42 

16.3 

45 

sajSA 

99 

35 

455 

205 

298 

0.4T 

16.7 

62 

856^ 

102 

35 

458 

255 

263 

0.20 

14.2 

61 

8S6U 

101 

35 

459 

253 

259 

0.14 

13*0 

56 

82TTA 

101 

35 

460 

204 

222 

0.24 

12.3 

44 

S279A 

99 

35 

462 

168 

204 

0.65 

14.5 

26 

sarsA 

104 

35 

482 

216 

240 

0.36 

17.7 

34 

8336a 

iOS 

35 

702 

W 

266 

1.20 

14.2 

25 

sasu 

104 

35 

719 

161 

241 

1.32 

I3.C 

21 

STTfiA 

106 

35 

720 

303 

355 

0.40 

^.4 

47 

S366A 

103 

35 

725 

254 

321 

0.67 

15.3 

32 

829TA 

105 

35 

73. 

335 

374 

0.40 

18.0 

65 

S276A 

101 

35 

733 

275 

328 

0.80 

17.0 

44 

8391A 

102 

35 

739 

287 

350 

0.80 

15.2 

45 

8$3SA 

116 

35 

S 

135 

572 

2.79 

25.9 

25 

8536a 

105 

35 

858 

373 

435 

0.42 

14.2 

60 

8333A 

103 

35 

862 

293 

322 

1.32 

14.2 

32 

893A 

m 

3$ 

867 

402 

0.49 

15.6 

39 

853aA 

m 

35 

867 

308 

391 

0  76 

14.9 

47 

85AU 

114 

35 

868 

131 

334 

2.48 

a.3 

83a»8 

105 

35 

8t6 

317 

400 

0.61 

14.9 

46 

(CeoiiAMd) 

ai 
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ITable  4  (CoDtlnued) 


test 

Deflection 

Load 

Toi*que 

Sinkage 

6-6  in. 

Ro. 

Statlca 

lb 

Pun, 

lb  ft-li 

in. 

Avg  Cl 

9.00-14,  2-PR 

(Continued) 

S282A 

107 

’5 

880 

180 

330 

1.74 

17.5 

27 

S299A 

103 

35 

880 

392 

441 

0.28 

15.6 

66 

S563A 

108 

35 

882 

243 

374 

1.67 

22.2 

29 

S347A 

102 

35 

886 

325 

403 

0.18 

15.3 

to 

S562A 

10? 

35 

888 

350 

4l4 

0.70 

14.2 

5^ 

S294a 

103 

35 

1009 

332 

'^39 

0.61 

13.4 

50 

S330A 

106 

35 

.OIL 

368 

469 

0.57 

14.9 

49 

S339A 

in 

35 

1020 

134 

400 

2.84 

25.7 

20 

S342A 

103 

35 

1023 

264 

412 

1.4o 

14.6 

39 

S283A 

no 

35 

1038 

150 

396 

2.36 

24.0 

20 

S334A 

102 

35 

104l 

189 

344 

1.22 

10.8 

29 

S298A 

105 

35 

1050 

419 

5n 

0.34 

■iB.l 

60 

S300A 

105 

35 

n99 

430 

549 

0.83 

17.9 

66 

S284a 

105 

35 

1202 

97 

357 

2.65 

16.0 

27 

S296A 

106 

35 

1206 

425 

54l 

0.63 

14.5 

63 

S337A 

no 

35 

1209 

100 

447 

3.22 

23.1 

23 

G3^A 

107 

35 

1209 

267 

46o 

1.39 

17.4 

37 

S292A 

106 

35 

1210 

353 

504 

1.08 

14.9 

49 

9.00-14, 

Replacing  Old  9 *00-14, 

2-PR 

37**^ 

j  '/6 

15 

880 

l40 

385 

1.96 

20.2 

36 

S583A 

107 

15 

906 

223 

393 

1.16 

15.0 

48 

S7*^2A 

109 

15 

867 

n4 

367 

2.27 

i'O.O 

32 

S579^ 

no 

15 

875 

128 

4io 

2.67 

19*0 

29 

a57' i 

n5 

15 

882 

80 

412 

3.12 

24.2 

25 

sstSa 

no 

15 

882 

151 

4lO 

2.78 

22.5 

36 

?T37A 

108 

15 

884 

232 

403 

1.31 

21.9 

57 

Sr43A 

104 

15 

892 

227 

378 

1-03 

14.0 

51 

S744h 

104 

15 

892 

233 

373 

0.82 

13.0 

48 

S738A 

104 

13 

894 

243 

366 

0.96 

13.0 

47 

S562A 

no 

15 

895 

n4 

393 

2.76 

18.0 

27 

S58OA 

107 

15 

397 

190 

353 

1.45 

i4.o 

4o 

S58U 

106 

15 

898 

203 

366 

1.35 

14.0 

^5 

S74oa 

108 

15 

913 

136 

399 

2.29 

18.7 

32 

ii7^5A 

107 

15 

924 

246 

4l6 

1.00 

20.0 

57 

S739A 

103 

15 

942 

243 

374 

0.90 

13.0 

61 

s644a 

ni 

15 

1300 

271 

486 

i.08 

13.0 

58 

S642A 

m 

15 

1303 

235 

449 

1.10 

18.0 

50 

S6U3A 

no 

15 

1281 

262 

435 

1.06 

12.4 

62 

S683A 

105 

25 

445 

199 

234 

0.78 

22.0 

32 

S609h 

106 

25 

447 

146 

197 

1.07 

15.0 

26 

s684a 

105 

25 

450 

192 

227 

0.80 

22.0 

33 

S69OA 

104 

25 

451 

i45 

187 

0.94 

13.0 

28 

S685A 

106 

25 

457 

19  V 

243 

0.76 

23.0 

38 

SC88A 

112 

25 

866 

105 

393 

3.00 

25.0 

22 

S6brA 

no 

25 

878 

71 

384 

3.16 

23.0 

21 

S636a 

103 

25 

882 

297 

421 

1.02 

18.0 

43 

(Continued) 
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Tftble  h  (CoBtlBued) 


Test  Deflection 


Ho. 

3tatl(m 

f 

S27A 

108 

25 

S32A 

10^ 

25 

S28A 

99 

25 

331A 

107 

25 

S29A 

8l 

25 

S30A 

8U 

25 

loST 

Ter<ju< 

Ih 

Pull, 

9.00-14, 

4-PR 

ft-lb 

990 

2k0 

410 

1020 

355 

481 

1033 

190 

316 

10W» 

342 

489 

1076 

272 

430 

108^^ 

270 

390 

dioka^ 

‘’mp  ' 

6-6  In 

Id. 

% 

1.26 

21.4 

37 

0.04 

14.2 

60 

0.92 

8.8 

30 

0.18 

19.5 

60 

0.95 

16.6 

42 

0.62 

13.0 

42 

S405A 

101 

15 

S399A 

97 

15 

s4o4a 

106 

15 

S4374 

101 

15 

s401a 

104 

15 

s408a 

105 

15 

s42QA 

114 

15 

S413A 

UO 

15 

S435A 

105 

15 

S406a 

104 

15 

s413A 

107 

15 

S431A 

126 

15 

S434a 

112 

15 

S433A 

117 

15 

S432A 

126 

15 

S407A 

100 

25 

s4i6a 

98 

25 

S419A 

100 

25 

s403A 

106 

25 

s44ia 

100 

25 

S400A 

102 

25 

S402A 

102 

25 

S410A 

107 

25 

S417A 

105 

25 

S438A 

106 

25 

s436a 

107 

25 

S412A 

U6 

25 

S4i8a 

108 

25 

S442A 

104 

35 

S409A 

106 

35 

S428a 

106 

35 

S424a 

no 

35 

S411A 

107 

35 

s426a 

109 

35 

S429A 

104 

35 

S422A 

106 

35 

S44oA 

99 

35 

S425A 

no 

35 

S427A 

112 

35 

S430A 

109 

35 

S439A 

105 

35 

S423A 

106 

35 

9.oo«i4.  8«PR 


225 

70 

90 

230 

77 

90 

445 

69 

187 

446 

144 

189 

448 

n7 

167 

670 

70 

240 

853 

-74 

295 

866 

-4 

295 

878 

185 

301 

879 

in 

312 

885 

126 

297 

988 

-54 

472 

1024 

188 

383 

1217 

148 

429 

1225 

-68 

499 

2‘"7 

97 

llB 

292 

123 

143 

292 

125 

l4l 

458 

141 

200 

459 

201 

232 

462 

160 

199 

654 

194 

262 

660 

130 

250 

868 

213 

332 

880 

278 

361 

1181 

337 

469 

n84 

-70 

430 

1200 

192 

397 

445 

206 

232 

452 

142 

193 

459 

182 

224 

712 

187 

293 

760 

168 

279 

872 

126 

302 

879 

880 

285 

269 

377 

370 

882 

331 

388 

1008 

138 

360 

1205 

n7 

409 

1225 

288 

461 

1226 

427 

547 

1426 

280 

514 

(Continued) 

83 

0.93 

17.6 

28 

0.49 

n.8 

3T 

1.91 

24.0 

25 

0.56 

n.9 

60 

0.35 

2-3-5 

43 

2.07 

16.2 

25 

5.14 

19.2 

15 

3.10 

16.7 

27 

0.94 

13.4 

57 

2.41 

20.4 

26 

1.37 

16.2 

52 

3.39 

44.9 

19 

1.21 

16.0 

54 

1.68 

18.9 

49 

4.45 

27.5 

25 

0.56 

14.8 

26 

0.30 

13.0 

37 

0.37 

15.0 

37 

1.22 

21.9 

28 

0.26 

12.6 

56 

0.93 

17.1 

35 

1.04 

16.2 

42 

1.62 

17.7 

25 

1.16 

16.2 

36 

0.47 

12.9 

59 

0.58 

15.3 

61 

4.15 

18.0 

20 

1.49 

17.5 

4o 

0.42 

19.0 

55 

1.00 

14.8 

23 

0.66 

18.4 

38 

1.79 

22.2 

23 

1.75 

15.6 

23 

2.13 

l4.l 

21 

1.05 

15.3 

34 

1.13 

21.8 

4o 

0.10 

9.4 

55 

2.36 

18.3 

25 

2.77 

15.7 

23 

1.26 

14.7 

39 

0.53 

13.4 

54 

1.80 

16.3 

35 
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Table  h  (Continued) 


met 

Deflection 

Loa^ 

Torfue 

Slnkage. 

'SlTp 

0-6  In. 

Btoe 

station 

lb 

Pun.  lb 

ft-lb 

In. 

Avg  Cl 

5.00-12,  2-PR 

S62QA 

105 

15 

150 

39 

40 

0.98 

16.3 

33 

s626a 

103 

15 

150 

38 

35 

0.61 

n.5 

46 

S614a 

115 

15 

166 

n 

55 

3.32 

36.0 

14 

S612A 

117 

15 

208 

6 

86 

4.29 

48.6 

16 

S63QA 

106 

15 

220 

56 

61 

0.76 

16,0 

54 

S615A 

111 

15 

226 

4o 

74 

1.30 

19.0 

38 

S622A 

110 

15 

324 

33 

100 

2.13 

23.0 

35 

S632A 

106 

15 

335 

62 

89 

1.24 

20.0 

59 

S524A 

114 

15 

438 

19 

X35 

2.40 

23.0 

37 

S626A 

UO 

15 

452 

30 

135 

1.85 

24.0 

46 

S617A 

llB 

35 

146 

27 

52 

2.84 

43.0 

15 

S62U 

102 

35 

154 

66 

59 

0.50 

16.0 

4o 

S629A 

104 

35 

162 

76 

57 

0.52 

13.2 

54 

st34a 

102 

35 

218 

86 

70 

0.56 

13.4 

4o 

S613A 

UO 

35 

222 

22 

69 

3.13 

20.0 

IB 

S631A 

102 

35 

223 

103 

83 

0.30 

10.9 

57 

s6i6a 

106 

35 

230 

76 

78 

0.65 

15.0 

4o 

S733A 

108 

35 

320 

n5 

109 

0.45 

21.6 

42 

s623A 

no 

35 

333 

105 

100 

1.08 

17.0 

33 

s672A 

104 

35 

333 

123 

n2 

0.47 

14.0 

56 

S665A 

106 

35 

335 

78 

98 

1.26 

29.0 

35 

S633A 

105 

35 

339 

n4 

107 

0.61 

17.0 

58 

S732A 

102 

35 

340 

62 

78 

0.79 

10.7 

22 

S735A 

101 

35 

340 

130 

112 

0.45 

13.9 

61 

S669A 

106 

35 

3*^3 

n7 

n5 

0.73 

19.0 

46 

S664A 

108 

35 

441 

55 

123 

1.97 

23.0 

31 

S62^A 

107 

35 

451 

96 

126 

1.21 

17.0 

37 

S627A 

107 

35 

454 

146 

143 

0.75 

19.0 

49 

S736A 

105 

35 

458 

150 

130 

0.18 

n.4 

61 

S668A 

104 

35 

463 

61 

llB 

1.67 

17.0 

37 

S67U 

102 

35 

474 

143 

138 

0.70 

12.0 

53 

4.50-7,  2-PR 

S585A 

in 

15 

82 

9 

19 

1.74 

30.0 

17 

S594a 

104 

15 

100 

32 

20 

0.53 

n.o 

59 

S593A 

in 

15 

101 

30 

19 

0.58 

12.0 

43 

S591A 

ni 

15 

107 

22 

23 

1.04 

15.8 

24 

S586a 

106 

15 

108 

32 

19 

0.29 

10.0 

37 

S469A 

108 

15 

170 

0 

32 

1.55 

13.0 

26 

S483A 

109 

15 

172 

0 

36 

2.00 

14.5 

25 

S473A 

106 

15 

173 

17 

26 

0.91 

9.^* 

4l 

s476A 

107 

15 

177 

56 

44 

0.34 

14.2 

66 

SU70A 

n3 

15 

220 

0 

45 

1.85 

IB.O 

26 

S46UA 

109 

15 

222 

16 

44 

1.25 

18.7 

31 

Slt66A 

no 

15 

222 

54 

46 

0.65 

16.0 

56 

smA 

n4 

15 

225 

-n 

52 

2.42 

22.1 

24 

S»f72A 

114 

15 

328 

12 

63 

1.38 

15.3 

42 

Slt68A 

107 

15 

336 

39 

56 

0.75 

13.0 

54 
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Table  U  (Continued) 


Test 

Deflection 

— Eoa2 — 

Torque 

Slnkage 

0-6  in. 

No. 

station 

% 

Ib 

Pun,  lb 

ft-lb 

in. 

Avg  Cl 

4.50.7, 

2-PR  (Continued) 

Si460A 

100 

15 

-123 

26 

S47^»A 

109 

15 

-16 

93 

1.99 

18.0 

4l 

S595A 

107 

15 

456 

-16 

84 

1.72 

16.0 

53 

SifTTA 

no 

15 

456 

17 

63 

0.74 

12.3 

68 

S592A 

108 

25 

95 

42 

23 

0.46 

18.0 

38 

S584a 

107 

25 

104 

13 

20 

1.42 

12.0 

26 

S590A 

108 

25 

122 

29 

27 

0.88 

13.0 

23 

S589A 

107 

25 

no 

48 

28 

0.31 

8.0 

56 

s463A 

107 

25 

219 

48 

40 

0.55 

n.5 

33 

Si»82A 

107 

25 

221 

.6 

36 

1.45 

5.7 

19 

S486A 

109 

25 

224 

0 

39 

1.49 

n.i 

25 

Slt65A 

lo4 

25 

228 

91 

61 

0.44 

12.3 

56 

S467A 

103 

25 

327 

84 

67 

0.65 

15.2 

56 

S485A 

112 

25 

330 

-39 

71 

2.92 

15.2 

23 

s471A 

n2 

25 

337 

53 

64 

0.73 

17.0 

42 

s1^78a 

107 

25 

339 

-50 

48 

2.32 

4.5 

22 

Sb79A 

no 

25 

430 

-90 

88 

3.45 

13.0 

24 

S475A 

109 

25 

446 

45 

74 

1.06 

12.3 

45 

S58aA 

107 

25 

454 

63 

79 

0.65 

13.0 

52 

S731A 

109 

35 

209 

24 

45 

1.52 

16.0 

25 

S516a 

109 

35 

216 

33 

4l 

1.22 

14.2 

30 

S512A 

102 

35 

225 

71 

49 

0.47 

n.8 

38 

S51U 

100 

35 

225 

84 

56 

0.37 

n.i 

58 

S729A 

105 

35 

228 

71 

52 

0.39 

10.0 

56 

S513A 

104 

35 

441 

48 

73 

1.00 

13.4 

37 

S730A 

105 

35 

450 

75 

75 

0.96 

10.0 

50 

S517A 

109 

35 

450 

•43 

82 

2.82 

14.5 

29 

S515A 

103 

35 

457 

107 

89 

0.72 

15.3 

55 

4.50-18, 

,  4-PR,  Dual  Configuration,  No 

Spacing 

s608a 

103 

15 

901 

226 

328 

0.76 

14.0 

50 

s607A 

108 

15 

905 

158 

376 

1.68 

19.0 

34 

s605A 

n7 

35 

866 

103 

353 

2.65 

19.0 

16 

S60^ 

102 

35 

922 

3n 

396 

0.96 

n.o 

32 

S609A 

103 

35 

922 

588 

473 

0.t4 

14.0 

50 

4.50-18, 

4-PR,  Dual  CoafiguretioD,  1-ia.  I^eing 

S598A 

us 

15 

888 

-18 

390 

4.37 

24.0 

13 

S597A 

ns 

15 

095 

190 

373 

1.43 

19.0 

36 

S66kk 

122 

15 

B9T 

-58 

446 

5.40 

31.0 

15 

S6OU 

100 

15 

904 

222 

355 

0.92 

13.2 

45 

S599A 

no 

35 

910 

347 

432 

0.67 

16.0 

32 

S596a 

123 

35 

922 

60 

446 

4.29 

42.3 

14 

s6oga 

100 

35 

929 

426 

462 

0.^ 

U.0 

46 
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TabXe  4  (Ccmcluded) 


•fMT” 

Deflection 

"TSSI - 

Torque 

Slnkage 

"(T-t  lii. 

Xo. 

Station 

i 

Ib  Pull,  lb  ft-lb 

In. 

it 

Avg  Cl 

16x15-6r. 

2-PR, 

Terra-Tire 

S6ii6A 

106 

15 

207 

70 

56 

0.64 

15.0 

32 

S65OA 

103 

15 

223 

103 

72 

0.40 

12.0 

50 

364^ 

109 

15 

227 

63 

1.34 

26.0 

18 

S647A 

U1 

15 

442 

33 

114 

1.67 

IB.O 

21 

S64aA 

99 

15 

449 

111 

llB 

0.71 

11.0 

36 

S649A 

101 

15 

454 

142 

121 

0.62 

13.0 

42 

S632A 

no 

15 

703 

108 

157 

1.14 

11.0 

4o 

S653A 

103 

15 

723 

1S8 

1B2 

0.82 

15.0 

54 

S634a 

105 

15 

732 

96 

167 

1.24 

17.0 

39 

S6^ 

106 

25 

214 

73 

61 

0.64 

16.0 

21 

S662A 

103 

25 

225 

124 

84 

0.37 

15.0 

57 

S6^A 

106 

25 

230 

130 

82 

0.64 

15.0 

4o 

S657A 

110 

25 

438 

98 

112 

1.67 

18.0 

19 

S66IA 

103 

25 

450 

221 

164 

0.48 

17.0 

55 

s66qa 

100 

25 

462 

176 

130 

0.52 

12.0 

39 

S655A 

106 

25 

703 

202 

166 

0.93 

19.0 

38 

S656A 

113 

25 

711 

-6 

196 

2.87 

25.0 

19 

S663A 

99 

25 

736 

267 

203 

0.47 

10.0 

57 

(ih^  la  gascT 


Table  ^ 

Performance  Data  for  Group  of  Representative  Teats 


Test 

Deflection 

in. 

Load* 

P**  +  Pm 

M  T 

V", 

No. 

i 

Cl 

lb 

ft 

lb 

lb 

1-75-26**. 

Bicycle 

S504A 

15 

24 

86 

1.145 

42 

29 

S51QA 

15 

68 

92 

1.145 

33 

28 

SU99A 

15 

43 

106 

1.145 

46 

36 

S503A 

15 

21 

215 

1.145 

87 

76 

S511A 

15 

67 

221 

1.145 

89 

70 

S505A 

35 

22 

99 

1.130 

29 

30 

S50QA 

35 

42 

115 

1.130 

34 

29 

S509A 

35 

22 

210 

1.130 

96 

88 

S507A 

35 

34 

220 

1.130 

100 

97 

SU98A 

35 

37 

222 

1.130 

113 

81 

4.00-18, 

2-FR 

S79A 

15 

56 

315 

1.055 

ll4 

106 

S6U 

15 

48 

481 

1.068 

186 

186 

S325A 

15 

62 

a7 

1.068 

183 

188 

S84a 

25 

58 

340 

1.021 

126 

126 

S31M 

25 

22 

S327A 

25 

44 

1000 

1.055 

376 

322 

S55 

35 

25 

315 

1.039 

127 

U7 

8310 

35 

25 

491 

1.035 

193 

167 

8317 

35 

43 

626 

1.004 

193 

201 

87U 

35 

58 

1012 

1.004 

313 

333 

‘*-?0-7. 

a-PR 

8483 

15 

25 

172 

0.603 

55 

60 

8397 

15 

26 

8391 

15 

38 

8477 

15 

68 

456 

0.597 

109 

106 

8360 

25 

57 

8476 

25 

22 

339 

0.591 

60 

81 

8475 

25 

45 

446 

0.570 

153 

130 

8512 

35 

38 

225 

0.569 

91 

86 

8731 

35 

25 

209 

78 

8730 

35 

50 

450 

l4l 

(Contliitied) 


«  VhMl  load  read  ftt  Mxi«PMi*puIl  point. 

dua 

poar  1.75-26  tira,  5®  ii  aaawaad  to  aqual  1. 

(Sbaat  1  of  3  atiaafta) 
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Table  5  (Continued) 


Test 

Oeflectlcm 

- 

i  in. 

Load 

*‘d  "  ^ 

V’^d 

Ho. 

i 

Cl 

lb 

ft 

lb 

lb 

4.50-18, 

4.pR 

818211 

15 

56 

8360A 

15 

42 

700 

1.109 

243 

231 

SlUCA 

15 

59 

918 

1.106 

318 

296 

8166A 

25 

38 

81U3A 

25 

23 

458 

1.093 

147 

160 

8365A 

25 

61 

704 

1.061 

222 

218 

8195A 

25 

25 

S131A 

35 

57 

453 

1.018 

206 

201 

81U6A 

35 

24 

892 

1.079 

273 

329 

820eA 

35 

37 

5.00-12, 

2,PR 

8614a 

15 

14 

166 

0.818 

68 

67 

8630 

15 

54 

220 

0.806 

69 

76 

8615 

15 

38 

226 

0.810 

84 

91 

8632 

15 

59 

335 

0.808 

111 

no 

8626 

15 

46 

452 

0.814 

144 

166 

8621 

35 

40 

154 

0.752 

75 

74 

8631 

35 

57 

223 

0.748 

115 

in 

8732 

35 

22 

340 

0.764 

109 

102 

8625 

35 

37 

451 

0.762 

162 

165 

8736 

35 

61 

458 

0.735 

178 

177 

6.00-16. 

2-PB 

87C9A 

15 

21 

204 

1.120 

75 

79 

8677A 

15 

18 

392 

1.129 

140 

171 

amn 

15 

38 

451 

1.106 

154 

184 

S521A 

15 

39 

883 

1.U5 

327 

327 

868U 

25 

4i 

238 

1.045 

152 

136 

870iiA 

ZP 

87Q3A 

25 

56 

886 

1.050 

295 

315 

868Q(L 

35 

40 

229 

1.003 

146 

137 

8516A 

35 

24 

8te 

1.020 

314 

327 

870eA 

35 

44 

1295 

1.018 

432 

470 

6.00*16.  RMiial  Plar 

8M9IA 

15 

22 

849 

1.136 

284 

269 

ak^ 

15 

42 

863 

1.121 

276 

335 

8lt9$A 

15 

53 

867 

i.m 

262 

261 

8lid9A 

15 

59 

873 

1.111 

278 

292 

(Contimi^) 

(Sbeet  2  of  3  •teota) 
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Table  5  (Concluded) 


Test 

Deflection 

0-6 

in. 

Load 

J‘d  = 

+  Pm 

N  T 

V'd 

No. 

i 

Cl 

lb 

ft 

lb 

lb 

6.00-16. 

Radial  Ply  (Continued) 

SU92A 

15 

23 

883 

1.134 

256 

261 

S493A 

35 

24 

861 

1.040 

331 

388 

S496A 

35 

56 

865 

1.038 

353 

391 

S487A 

35 

24 

867 

1.063 

263 

335 

S49CA 

35 

59 

871 

1.029 

395 

445 

S488A 

35 

27 

881 

1.054 

304 

299 

9.00-14, 

2-PR 

S27U 

15 

39 

218 

1.069 

91 

88 

S559A 

15 

71 

449 

1.061 

214 

230 

S579A 

15 

29 

875 

1.112 

341 

368 

S68^ 

25 

38 

457 

1.022 

217 

238 

S262A 

25 

69 

657 

1.020 

272 

2^ 

S?4U 

25 

26 

1342 

1.071 

451 

420 

S546A 

35 

67 

233 

0.929 

132 

132 

S277A 

35 

44 

460 

0.966 

254 

230 

S541A 

35 

25 

865 

1.000 

274 

334 

S296A 

35 

63 

1206 

0.960 

484 

564 

9.00-14, 

8-PR 

S437 

15 

60 

446 

1.048 

167 

180 

8413 

15 

27 

866 

1.090 

290 

270 

s433 

15 

49 

1217 

1.060 

358 

405 

S4l6 

25 

37 

292 

0.990 

138 

144 

S4lO 

25 

25 

660 

1.005 

266 

248 

8438 

25 

59 

880 

0.992 

323 

364 

S4l8 

25 

40 

1200 

1.010 

368 

393 

8442 

35 

55 

445 

0.940 

238 

247 

8426 

35 

21 

872 

0.956 

311 

316 

8430 

35 

39 

1225 

0.946 

422 

487 

16x15-6R.  2-FH. 

Tem-Tire 

S65QA 

15 

50 

223 

0.655 

no 

8645 

15 

16 

227 

0.675 

107 

8648 

15 

36 

449 

0.683 

171 

8652 

15 

40 

703 

0.702 

223 

8653 

15 

54 

723 

0.694 

254 

8656 

25 

21 

214 

0.630 

103 

3659 

25 

40 

230 

0.617 

136 

8661 

25 

55 

450 

0.619 

228 

8657 

25 

19 

438 

0,635 

223 

8663 

25 

57 

736 

0,625 

297 

{ibe«i  ^xi  3  •^fi) 


Table  6 


fredlcud  Slnkage  amt  Towed-Foree  Caeputatlona,  4.50-18, 


Predicted 

Toved 


b  Force  Measured 


k 

Rard 

Herd 

Predicted 

Flrat- 

Pass  Sinkage,  in. 

Yuma 

(Experimental 

Towed 

Tett 

c 

f 

Surface 

Surface 

Slnkaee 

TcweiK 

-  iBwr 

Sand 

Slnkage) 

Force 

>0. 

j.  n+1 
Lb/in. 

Ib/ln."*^ 

in. 

pal 

in. 

Point 

Pull  Point 

in. 

lb 

lb 

8161 

0.64 

3-1 

10.4 

2.4 

37.9 

6.25 

2.04 

4.78 

104 

136 

81T2 

0.72 

4.6 

l4.(i 

3.16 

0.92 

38 

8A 

8206 

0.63 

3-7 

4.40 

1.17 

2.05 

54 

89 

8356 

0.69 

-0.5 

11-9 

5-50 

1.91 

100 

126 

SI62 

0.64 

2.6 

13.0 

4.70 

1.27 

58 

105 

8109 

0.64 

5-2 

14.7 

3.54 

0.83 

34 

69 

SI90 

8205 

0.69 

0.60 

7.0 

2.6 

15.7 

11.6 

2.80 

6.23 

0.66 

2.17 

24 

126 

58 

IkS 

8102 

Sin 

0.66 

0.T4 

6.4 

-0.1 

15.2 

10.6 

3-12 

5.61 

0.73 
».  /■ 

28 

140 

87 

156 

SI8I 

0.65 

3-3 

14.4 

3-85 

1.44 

l.l4 

80 

109 

8133 

0.69 

3.8 

14.2 

2.66 

0.70 

19 

i*5 

Sl4l 

3.93 

14.9 

2.74 

0.78 

0.97 

4.60 

26 

65 

8366 

0.66 

^4 

16.5 

59.8 

6.18 

1.22 

i-rr 

69 

139 

8360 

0.62 

0.6 

14.8 

9.20 

1.96 

2.49 

13^ 

209 

3163 

0.64 

3.1 

10.4 

2.4 

70.4 

16.50 

4.21 

4.90 

350 

417 

SI88 

0.66 

4.0 

13-9 

9.18 

1.60 

9^6 

239 

8164 

0.64 

2.6 

13.0 

12.30 

3.03 

250 

368 

81^ 

0.63 

7.2 

17.6 

7.08 

0.92 

2.08 

;o 

189 

3142 

0.83 

3.6 

14.9 

5.78 

1.62 

101 

229 

S3$3 

0.66 

2.6 

8.1 

3.4 

12.4 

1.64 

1.19 

1.62 

4.70 

32 

4-J 

8192 

0.69 

7.0 

15-7 

0.59 

0.05 

0.78 

0.3 

iS 

a  0 

8134 

0.75 

7.9 

14.6 

0.66 

0.69 

?3 

SI91 

8201 

0.64 

0.72 

5.2 

-0.7 

14.7 

9-5 

0.65 

1.45 

0.03 

i.C 

0.1 

26 

lo 

8165 

0.71 

0.5 

10.0 

1-32 

0.98 

27 

42 

S14T 

0.70 

1.1 

9.1 

1.48 

1.17 

1.72 

4.70 

3^ 

4o 

8166 

0.64 

3-5 

11.9 

3.4 

12.4 

0.94 

0.45 

10 

26 

8196 

0.66 

8.1 

15.1 

0.60 

0.43 

2 

19 

8202 

0.71 

1.3 

12.3 

0.97 

0.45 

9 

29 

8130 

0.66 

3.3 

13-1 

0.85 

1.03 

0.97 

3T 

20 

819T 

0.63 

5.1 

15.1 

0.63 

0.25 

5 

20 

8136 

0.94 

2.5 

13.6 

0.86 

1.09 

1.13 

4.78 

5i> 

26 

U45 

0.73 

0.4 

9.7 

3.4 

19.8 

2.61 

2.37 

2.90 

121 

111 

8159 

0.69 

l.I 

9.5 

2.76 

1.47 

53 

105 

8105 

0.63 

7.2 

17.6 

1.00 

0.38 

12 

31 

8106 

0.66 

4.0 

13.9 

1.49 

0.45 

ll 

42 

8I32 

0.69 

3.6 

14.2 

1.73 

1.44 

1.05 

Tb 

3^ 

S1T4 

0.75 

•7.1 

24.1 

0.87 

0.43 

0.85 

4.76 

lb 

31 

8965 

0.66 

3.4 

16.5 

3.3 

31-5 

2.43 

0.45 

ii 

6.’ 

8195 

0.67 

1.2 

10.6 

3.4 

38.7 

6.39 

4.80 

4.78 

81T6 

0.75 

.7.1 

24.1 

2.15 

0.56 

22 

89 

8196 

C.6T 

4.4 

14.4 

3.85 

1-50 

B6 

17.^ 

885 

0.66 

2.7 

11.6 

4.2 

12.9 

06 

2.58 

2.66 

4.70 

16» 

i4c 

8143 

0.70 

'••3 

6.1 

1.84 

1.62 

53 

9b 

8193 

0.67 

1.2 

10.6 

1.25 

1-23 

kk 

68 

8!5T 

0.69 

0.9 

9.9 

1.42 

0.90 

27 

•>9 

8160 

0.69 

1.1 

9.5 

1.50 

0.91 

23 

SI94 

0.67 

4.4 

14.4 

0.79 

'>k 

a»i 

0.66 

3.0 

1V2 

0.09 

0.46 

0.58 

U 

4r 

896 

o.n 

1.9 

13.8 

0.8T 

0.55 

Ik 

<•2 

•169 

0.74 

-0.1 

10.6 

1.31 

0.86 

22 

V? 

30 

SI31 

O.n 

1.4 

16.1 

0.76 

0.55 

0.75 

4,70 

ib 

SlYO 

0.73 

4,6 

14.6 

4.3 

13-9 

0.76 

0.50 

0.99 

VI 

3^ 

890 

0.60 

4. 3 

13.3 

0.65 

0.73 

25 

49 

•ITT 

0.60 

3.5 

15.0 

O.Tl 

U.52 

16 

41 

894 

0.67 

4.0 

13.1 

0.86 

0.60 

1.32 

IT 

•10) 

0.66 

0.6 

U.3 

1.05 

0.64 

1.18 

14 

8iin 

0.65 

7.6 

16.4 

0.57 

0.17 

) 

W) 

0.67 

4.0 

1J.I 

0.66 

0.91 

0.92 

J4 

io 

8UD 

0.97 

1.4 

16.1 

P.T6 

o.at 

0.95 

4.76 

M 

1146 

0.73 

0.4 

97 

4.0 

26.0 

5-79 

5.16 

5.51 

200 

^Pb 

£S 

0.69 

0*66 

0,9 

6.4 

9.9 

M.t 

3.93 

l.S* 

3.66 

0.57 

255 

19 

S29 

n 

195 

0.74 

3.4 

U.6 

2.76 

2.0b 

2.06 

ii5 

';\*7 

a9T 

0.71 

1.9 

1)6 

2. 33 

i.45 

75 

176 

0.77 

0.65 

-0,1 

7.6 

15.3 

;6:.4 

1.99 

1.73 

0.82 

0.J6 

1-9 

10 

.  .5^ 

•1^ 

0.18 

1.3 

i)-8 

0.65 

1.19 

19 

J  6^^ 

896 

Ovn 

2.4 

U.6 

2 

1.69 

1.6- 

63 

190 

8100 

0.77 

-0.1 

15-3 

l.9» 

!.>• 

59 

8104 

0.66 

0.6 

W.J 

2-37 

2.26 

147 

UfO 

•til 

0.69 

0.65 

l.a 

3-3 

13.7 

14.4 

».T4 

2.» 

1.61 

0.04 

69 

15 

4V 

•14 

1: 

0.79 

i.t 

1).6 

t-14 

0.40 

1.43 

(1 

14’^ 

<0MtUlM4) 


90 


frellcteJ” 
Towed 
Force 
(Predicted 
SlnkBije) 
_ lb 


61*7 

31-^ 

1*66 

597 

5(X) 

366 

d77 

678 

3^8 

581 

U03 

-1*5 

26<; 

10<J0 

1601* 

id95 

1780 

21*70 

1390 

1039 

137 

■30 

21 

22 

l*S 

1*5 

50 

33 

20 

33 

26 

22 

26 

142 

150 

56 

32 

65 

48 

216 

698 

236 

41,' 

3*1 

65 

45 

=  l 
54 
2'> 
S? 

11 

4e 

25 

27 


12 

34 

a* 


14* 

l/t 

169 

l» 

1.9’ 

lot* 

irj 

iV 

Xit 

ipl 

It9 


Table  6  (Concluded) 


Test 

No. 

n 

ic 

c 

n+1 

ib/in. 

0 

Ib/in.'’*^ 

b 

Hard 

Sxirface 

In, 

Hard 

Surface 

psi 

Predicted 

Slnkege 

In. 

First. Pass 
Towed 

Point 

SinliMe.  in. 
Naxinun* 
Pull  Point 

b 

In. 

Predicted 

Towed 

Pwee 

(■xperiBentBl 

Sinka^c) 

lb 

Maairured 

Force 

lb 

predicted 

Toued 

Force 

(Predicted 

Slnkage) 

lb 

SIW 

0.69 

0.4 

12.2 

2.95 

1.85 

2.69 

96 

220 

216 

S15U 

0.69 

0.4 

12.2 

2-95 

i.26 

2.03 

51 

158 

216 

392 

0.61 

4,0 

14.5 

2.34 

1.75 

1.67 

112 

216 

179 

31T9 

0.60 

3.5 

15.0 

2.28 

i.04 

50 

110 

176 

S155 

0.6'^ 

1.1 

12.7 

2.74 

1.90 

1.92 

108 

225 

201 

G207 

0.60 

2.6 

11.6 

4,  -3 

31.6 

1.90 

5-78 

4.78 

598 

610 

460 

S203 

0.72 

-0.7 

9.5 

5.48 

7.13 

764 

642 

486 

S87 

0.66 

2.7 

11.6 

4.03 

7.79 

1085 

722 

360 

s2oe 

0.63 

3.7 

13.4 

3.56 

2.46 

180 

434 

328 

3364 

0.62 

1.6 

16.1 

2.66 

0.86 

1.46 

38 

124 

267 

3361 

0.61 

2-9 

l4.i 

3.48 

2.66 

2.63 

201 

356 

325 

3167 

0.71 

0.5 

10.0 

4.97 

7.83 

956 

675 

438 

320li 

0.71 

1.3 

12.3 

3.67 

3.32 

274 

443 

325 

S362 

0.61 

£.9 

l4.l 

3.48 

3.33 

2.75 

JO3 

500 

325 

awo 

0.66 

e.i 

15.1 

'^.3 

36.8 

3.24 

0.79 

4.78 

* 

I4l 

3W 

3199 

0.63 

5.1 

15.1 

3.66 

1.67 

110 

253 

394 

SI  39 

0.75 

T.9 

l4.6 

2.92 

1.54 

1.49 

95 

166 

289 

Si63 

O.tt 

3.5 

11.9 

5.26 

5.69 

637 

650 

560 

£137 

0.94 

2-5 

13.6 

2.76 

1.78 

1-77 

106 

158 

25C 

£149 

0.b6 

-1,1 

11.1 

2.4 

37.9 

6.85 

3.42 

£355 

0.69 

0.5 

11.9 

2.3 

59.8 

10.7 

t.35 

L-150 

0.65 

?.2 

11.4 

2.4 

70.4 

14.6 

5.21 

£363 

0.62 

1,6 

16.1 

2.4 

70.4 

10.1 

2.42 

£352 

0.71 

1.8 

8.2 

3.4 

19.3 

3.18 

2.89 

S35t* 

0.70 

2.0 

21., 3 

3.1 

33.7 

2.26 

4.21 

3149 

0.70 

i.i 

9.1 

3.4 

38.7 

7.55 

6.23 

£351 

0.71 

1.8 

4.2 

12.9 

1.75 

1.^ 

£357 

O.’fO 

2.0 

21-3 

4.0 

26.0 

1.28 

2.69 

S89 

0.60 

'‘.3 

13.2 

4.3 

36.8 

4.90 

3.78 
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plate  I 
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COEFFICIENT 

4.00-ie,  2-PR  TIRE 


tOAO 
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PLATE  5 


8 


PLATE  6 


98 


ST  PASS  TOWED 
COEFFICIENT 
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o 

u 

l-U 

Q.U 

kO 
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99 

1 

1 

1 
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PLATE  9 
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PLATE  14 


106 


FIRST  PASS  PULL 
COEFFICIENT 
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PLATE  16 


DEFLECTION 


•a 


OL 
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APPENDIX  A;  SINKAGE  STUDY 


1.  When  the  mobility  studies  were  begun,  it  was  recognized  that  the 
mere  measurement  of  the  depth  of  rut  left  by  a  tire  was  not  a  sufficiently 
accxirate  measure  of  the  sinkage  it  underwent.  A  study  of  the  action  of  a 
rigid  wheel  in  a  clay  soil  had  revealed  definite  and  significant  rebounding 
of  a  rut  surface.*  The  flow  of  dry  sand  back  into  the  rut  after  a  wheel 
has  passed  is  obvious  to  the  most  casual  observer.  Therefore,  in  an 
attempt  to  measure  sinkaige  more  accurately  at  the  beginning  of  the  tests 

in  Yuma  sand,  two  measurements  were  used,  one  of  the  vertical  movement  of 
the  hub  of  the  wheel,  and  the  other  of  the  deflection  of  the  tire  as  mea¬ 
sured  by  a  single  gage  inside  the  tire.  This  measurement  technique  was 
probably  more  accxirate  than  any  yet  tried.  However,  it  depended  upon  the 
assumption  that  the  maximum  deflection  of  the  tire  was  occiirring  directly 
under  the  hub.  It  was  later  found  that  this  was  not  necessarily  true;  and 
as  a  consequence,  intensive  studies  were  initiated  of  tire  configuration, 
giving  due  regard  to  movement  of  the  hub,  position  of  the  soil  surface,  and 
continuous  deflection  of  the  tire.  These  studies  were  begun  by  studying 
detailed  plots  of  the  instantaneous  profile  of  a  smooth  tire  in  the  sand  on 
the  first  pass. 

2.  The  deflected  tire  surface  shown  in  plate  A1  was  obtained  by  plot¬ 
ting  the  measured  deflectiai  onto  the  undeflected  tire  surface.  It  is  evi¬ 
dent  that  the  maximum  deflection  does  not  occur  directly  under  the  hub  as 
was  once  assumed.  The  effect  of  this  assumpticm  on  wheel  sinkage  can  be 
seen  by  rotating  the  deflected  tire  surface  until  the  maximum  deflection 

is  under  the  hub  (refer  to  plate  Al).  The  tdieel  sinkage  obtained  from  the 
deflected  tire  surface  is  U.70  in.,  whereas  that  obtained  from  the  rotated 
deflected  tire  surface  (called  "old"  sinkage)  is  3*72  in.  For  an  idea  of 
the  difference  between  the  old  sinkage  and  the  "drawing"  sinkage  detendned 
by  the  present  direct  methods  (drawing  the  deflected  shape  and  scaling  the 
total  sinkage),  refer  to  plates  Al  and  A2  and  table  Al.  (Note  that  these 
data  represent  all  of  the  test  tires  under  various  test  conditions.) 

3.  Preparation  of  drawings  for  every  point  in  every  test  for  which 

*  WES  Technical  Report  No.  3-565 »  Tests  with  Rigid  Wheels.  Report  1,  Tests 
in  Fat  Clay.  1958.  May  196I. 


sinkage  was  required  would  be  a  tremendous  task.  Therefore,  a  means  of 
estimating  the  correct  sinkage,  which  would  require  less  time  and  effort, 
was  investigated.  The  investigation,  performed  only  for  the  tires  tested 
on  Yuma  sand,  resulted  in  the  development  of  two  equations.  Plates  A3  and 
Ah  show  the  relation  between  the  sinkage  obtained  from  a  study  of  the  tire 
profiles  and  the  sinkage  canputed  according  to  the  two  respective  equa¬ 
tions.  The  data  represent  the  entire  range  of  tire  sizes,  loads,  inflation 
pressures,  and  deflections  as  well  as  the  f\ill  range  of  soil  strengths 
tested  (refer  to  table  Al).  The  equations  obviously  accomplish  their  pur¬ 
pose;  howeyer,  it  is  stressed  that  they  are  considered  to  apply  only  to 
the  condition  attendant  to  their  development.  Other  conditions  may  re¬ 
quire  different  techniques.  This  point  will  be  investigated  carefully  in 
future  studies. 

U.  The  first  equation 


-1  ^ 
z  =  H  +  R  sin  P  sin  cos  » 


(R  •-  5j^)  sin^  ^  (Al) 


was  based  on  the  fact  that  the  angle  (P)  formed  by  the  vertical  radius  and 
a  radius  through  the  point  of  maximum  deflection  was  related  to  the  sink- 
age  developed  by  the  idieel,  i.e  as  P  increased  in  a  given  test,  the 
sinkage  increased  also  (plate  A3).  The  equation  was  derived  from  a  geo¬ 
metric  construction  on  the  drawings  of  the  deflected  tire.  The  second 
eqviation 


2H  (6^^  »  H)^ 
+  (6mh  H)^ 


(A2) 


was  based  on  the  deflection  (P|qj)  hard  surface  and  the  hub  move¬ 

ment  (h).  After  several  drawings  had  been  made,  the  fact  that  the  sink- 
age  was  related  to  these  two  measurements  became  appaurent.  Again,  when  a 
geometric  construction  was  made  on  the  drawings  of  the  deflected  tire,  the 
relation  expressed  in  the  seccxid  equation  emerged.  The  fact  that  both 
these  equations  produce  similar  values  of  sinkage  for  a  series  of  12 
pneumatic-tired  wheels  operating  in  a  yielding  soil  lends  credence  to  the 
relations  developed.  These  12  tires  represent  a  range  of  diameters  of 
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15  to  28  in.,  section  widths  of  4  to  9  in.,  section  heights  of  3  to  6  in., 
and  ply  ratings  of  2  to  8.  Loads  ranged  from  100  to  1420  lb,  hard-surface 
tire  deflections  from  15  to  35  percent,  and  soil  strength  from  l4  to  73 
cone  index  in  the  0-  to  6-in.  layer.  The  second  sinkage  equation  (plate  A4) 
was  used  to  compute  sinkages  for  the  first-pass  traffic  in  edl  the  Yuma 
sand  tests  discussed  in  the  main  text  of  this  report. 

5.  Finally,  a  more  direct  method  for  determining  the  maximum  sinkage 
is  illustrated  in  plate  A5  and  described  below.  After  detailed  deflection 
studies  were  accomplished,  it  was  recognizee  that  these  principles  could 
be  applied  in  determining  maximm  sinkage.  The  method  in  plate  A5  is  recom¬ 
mended  for  any  future  study  of  sinkage,  particularly  if  the  instrumenta¬ 
tion  suggested  can  be  realized.  In  the  schematic  drawing  in  plate  A5,  the 
linear  gage  (with  a  pivotal  tip  to  prevent  any  bending  of  the  gage)  is 
shown  measuring  the  tire  deflection  at  the  angle  6  (any  angular  position 
of  the  radius  along  which  the  center  line  of  the  gage  lies).  As  the  gage 
measures  the  deflection,  electrical  instnunents  will  subtract  the  measured 
deflection  (8)  from  the  undeflected  radius  (R)  and  multiply  the  difference 
(R  -  8)  by  the  cosine  of  6  .  It  is  this  quantity,  (R  -  8)  cos  6  ,  that 
will  appear  as  a  continuous  trace  as  the  iidieel  rotates.  An  approximation 
of  such  a  trace  at  a  negative-slip  condition  is  also  shown  in  plate  A5. 

The  positive  peak  of  the  trace,  (R  -  8)  cos  6^^  ,  will  be  reached  as  the 
wheel  penetrates  the  soil  to  maximum  depth.  Then  (R  -  8)  cos  ^  less 

R  -  8»„  -  H  (the  distance  of  the  original  soil  surface  from  the  center  line 
Nil 

of  the  axle  which  is  continuously  recorded  during  a  test)  is  the  sinkage. 
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"OLD*  SINKACC,  IN. 

(HUB  MOVEMENl  PLUS  CHANCE  IN  MAXIMUM  DEFLECTION) 


>.£gEN0 


*  35%  DEFLECTION 

NOTE  3CLI0  POINTS  ARE  BEYOND  MAXIMUM  PULL  POINT 
ON  PLI  t-SLIP  CURVE 
V/#K>US  TIRES,  LOADS,  AND  SwIL  STRENCTHS 
ARC  RtPRCSENTCD. 


DRAWING  SINKAGE  VS 
OLD  sinkage: 

FIRST  PASS 
YUMA  SAND 


DRAWING'  SINKACCr  IN 


0  i5H  OCFLECTION 
0  2»<)4  DCFLECTION 
A  33%  DEFLECTION 

NOTE  SOLID  POINTS  ARE  BEYOND  MAXIMUM 
fwjLL  POINT  ON  PULL- SLIP  CURVE 
VARIOUS  TIRES,  LOADS,  AND  SOIL  STRENGTHS 
ARE  REPRESENTED. 

_  _ 


;B»TAN-' 


(«'»  mm/2)  »N  COS-'  liijair” 


•'"2mm/2 

H»HUB  MOVEMENT 
R«UNOEFLECTCO  RADIUS 
3  mh*DCF  LECTION  ON  HARD  SURFACE 

*Z  =  H+R  SIN  a  SIN  COS~*  ^*’~N**^^°*  ^ 

R 

“(R-A„H)SIN*i« 


DRAWING  SINKAGE  VS 
COMPUTED  SINKAGE 
EQUATION  Al* 

FIRST  WKSS 
YUMA  SAND 
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PLATE  A3 


! 


»<OTC:  SOLID  POINTS  ARC  KVONO  MAXIMUM  PULL 
POINT  ON  PULL-SLIP  CURVE. 

VARIOUS  TSICSL  LOADS,  ANO  SOIL  STNCNCTHS 
ARC  REPMSCNTCO. 

SuHsOCrLECTION  OK  KARO  SURFACE 
H:>  HUS  MOVEMENT 


FIRST  PASS 
YUMA  SAND 


DIRECT  METHOD  FOR 
DETERMINING 
MAXIMUM  SINKAGE 
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PLATE  A5 


